Tucson Fire Department
2008
Standar ds of Response Coverage

Executive Summary

A Standards of Response Coverage (SORC) is defined as those written policies and
procedures that establish the distribution and concentration of fixed and mobile
resources of afire service organization. Thisisaccomplished in relation to the
potential demand placed on the resources by the type of risk and historical need in the
community. The process required to create this document includes reviewing
community expectations, setting response goals and objectives, and establishing a
system to measure performance. The ultimate goal of the SORC isto structure a
response system that saves lives and protects property to the maximum degree
possible with the allocated resources.

The primary reason the Tucson Fire Department (TFD) existsisto save lives and
minimize property and environmental damage. If there are inadequate resources
available and the response is not timely, the emergency will escalate, so fire
department resources must be geographically distributed and concentrated in a
manner that is both effective and efficient. Thisis the foundation of a successful
SORC.

Therisk of fire, medical emergency, or other emergency events cannot be reduced to
zero. Thus, the objective of this standard of response coverage study isto identify a
balance of distribution, concentration, and reliability that will keep negative outcomes
of a particular emergency at areasonable level while maximizing the saving of life,
property, and protection of the environment.

The adoption of a SORC document is new for the TFD. The department has
historically operated under amyriad of documents, including afinancial sustainability
plan, biennial budget, operational memos and directives, policies and procedures, as
well as city and state protocols and statutes. These documents are updated on a
scheduled and unscheduled basis, depending on the need.

The purpose of this SORC isto evaluate the TFD’ s current practices through analysis
of its goalsand objectives and historical response data. The data analyzed in the
document is limited to fiscal years 2006-2008. This research will be used to
determine the level of service that the department can be expected to deliver. The
SORC, in conjunction with the TFD Strategic Plan, will be reviewed annually, or as
needed, for applicable updates as the needs and service levels of the community
change. Any changes that affects funding, staffing, or resources in an adverse manner
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are likely to have a negative effect on deployment standards, and will require an
immediate analysis to make appropriate adjustments to the SORC document.

Numerous recommendations were generated as aresult of the writing of the SORC.
Selected recommendations include:

1. Review and revise the department’ s Strategic Plan and Standards of Coverage
documents on at least an annual basis, providing an increased emphasis on
emergency service delivery when reviewing the Strategic Plan.

2. Continue to explore the feasibility of mutual/automatic aid agreements with
surrounding fire districts to assist with response coverage on the city’s
borders.

3. Implement aresidential sprinkler ordinance for al new construction.

4. |Initiate afeasibility study for the ‘posting’ of less busy units in areas that
engender higher call volumes during daylight hours.

5. Improve the quality and compatibility of the Fire Prevention and the City
Developmental business databases.
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SECTION 1
I ntroduction

Tucson isthe second largest city in Arizona. Located 60 miles north of the Mexican
border, it isthe largest metropolitan areain southern Arizona, encompassing an area
of 195 sguare miles. The 2000 census identified 525,936 residents within the Tucson
city limits and another 420,000 in the immediately surrounding area.

The City of Tucson provides 911 and central dispatching services to the Tucson Fire
Department and six other surrounding fire districts.

Included within the Tucson Fire Department’ s response area are:
e DavisMonthan Air Force Base
e TheArmy National Guard Transportation Park
e TheAir National Guard Base
e TheUSAir Force's principal storage facility for inactivated aircraft
Tucson International Airport
The University of Arizona main campus
University of Arizona Science Park
Union Pacific Railroad Y ard
Raytheon Company
A major petroleum storage and distribution yard
A major water distribution site
e Eight hospitals
e Several major shopping malls

In addition to its primary response area, the Tucson Fire Department is a signatory to
severa state and regional response plan agreements. The Statewide Mutua Aid
agreement provides assistance statewide during magjor incidents. The Metropolitan
Medical Response System provides medical assistance statewide during a major
medical emergency. The Regiona Hazardous Materials Response agreement
provides hazardous materials response assistance to several local fire district and
agencies within southern Arizona.

In 2006, the Tucson was designated an Urban Area Security Initiative (UASI) city
dueto the critical infrastructure that it protects along with the risk factorsidentified in
the area.

Demographics

The 2000 census identified 525,936 residents within the Tucson city limits and
another 420,000 in the immediately surrounding area. More recent estimates from the
Department of Economic Security indicate the population to be 544,445 within the
city’ s boundaries with another 460,000 in the surrounding areas. Seasonal residents,
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many of whom are senior citizens, cause the population to grow by several thousand
during the winter months.

The United States Fire Association has identified three populations that are most at
risk from fire. They include children under the age of 5, physically disabled people,
and people over the age of 65. Population projections from the Arizona Department
of Economic Security estimate that children under 5 make up approximately 6.5% of
the population of Pima County and adults over the age of 65 make up approximately
13.1% of the population.

Growth Issues

Tucson was the 45th largest city in 1980 in the United States, 34th largest in 1990 and
30th largest in 2000. The population growth rate for the next 25 years should average
about 1.8% per year. The central core area encompasses approximately 27 square
miles and had a 2000 population of 138,807 people. That population figure
represents an increase over 1990 of 5,566 people, agrowth rate of 4.2%. The mid-
city growth area contains 51% of the city’s population. From 1990-2000, the area
gained 30,154 people for an estimated population of 251,765. Thisrepresents a
13.6% increase in population for thisarea. The areas at the outer boundaries of the
city are experiencing significant development activity but over 40 percent of the land
isstill undeveloped. Much of this land has the potential for commercia and/or
residential development. Census data shows that in 1990 this area contained only
15% of the city’ s population, however, it has experienced a 44.4% population
increase to an estimated population of 90,230 personsin the year 2000. The
population in this areais more affluent than the city as awhole, with poverty rates
and unemployment rates at arelatively lower 10% and 5%, respectively. Thisareais
projected to receive a significant portion of the new development and population
growth of the city by 2010.

Weather and Topography

The City of Tucson lies within the Sonoran Desert in Southeastern Arizona.
Elevations above sea level within the city boundaries vary from approximately 2,200
feet in the Santa Cruz River floodplain to approximately 3,100 feet on the peak of
Tumamoc Hill west of the downtown area. Average rainfall isapproximately 11
inches, the vast majority of which falls during July/August and the winter months.
The typical relative humidity islow compared to many other areas of the country,
with humidity readings in the single digits not uncommon in late spring and early
summer months. The major weather event in the city usually consists of severe
thunderstorms that are triggered by a monsoonal moisture pattern from the Gulf of
Mexico, generally occurring in July and August. These storms often produce heavy
lightning and spark flash flooding and strong microburst winds, which can exceed 70
mph. Winters are generally mild, with an average of only fifteen nights dropping
below freezing. Daytime highs during winter months are generally 60-75 degrees and
daytime highs during the summer months range from 95-115 degrees. The areais
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susceptible to prolonged drought periods. Southern Arizonais currently in the midst
of amulti-year drought.

The majority of the city lies on gentle to moderate foothills with typical Sonoran
Desert vegetation that islight to moderate in density. Three river systems, the Santa
Cruz, Rillito, and Pantano, run through the incorporated area. All of the rivers and
washes are seasonal, with the exception of several miles of the Santa Cruz River
northwest of the city which has a perennial flow of water from two wastewater
treatment plants.

Water Supply

Asin any desert community, water isacritical resource. There are two basic sources
of water in the city with groundwater from beneath the Tucson Basin being the
primary source. In addition, the Central Arizona Project canal provides an additional
shared source of water from the Colorado River. Currently, thisimported water is
blended with native groundwater prior to service delivery and in the future will
account for the mgjority of water usage in the city. Effluent is also a growing source
of water but, currently, thisis limited to irrigation of golf courses, parks, and other
grass areas in the city. With the continued development of the use of Central Arizona
Project water and effluent, along with an aggressive conservation program, it is
projected the area will have sufficient water supply to keep pace with the projected
growth. Thecity is served by Tucson Water which is owned and operated by the City
of Tucson. The city’s urban/suburban devel oped areas are provided with an adequate
water distribution network, including over 11,058 hydrants.

Tucson Fire Department

The Tucson Fire Department (TFD) is an all-hazards trained department, responding
to fire, medical, hazardous materials, and technical rescue emergencies. All
emergency and norn-emergency services are devel oped, maintained, and provided by
745 members, including 673 commissioned personnel and 72 nhon-commissioned
personnel.

TFD responds to emergencies from 21 fire stations, comprised of 22 engine
companies, ten ladder companies, 18 paramedic companies, and two aternative
service delivery companies. TFD also maintains specialty response teams for
hazardous materials and technical rescue. A listing of apparatus and equi pment
assignments can be found in Appendix A. To carry out its mission, TFD isorganized
into six divisions: Administration, Operations, Emergency Preparedness, Fire
Prevention, Support Services, and Training and Safety. (Figure 1.1)

e Administration provides direction and policy to the entire department, and
includes human resourcesand financial components.

e The Operations Division protects lives and property by responding to fire and
medical emergencies, performing pre-fire planning inspections, and
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presenting public education programs to increase fire and life safety
awareness.

e TheEmergency Preparedness Division handles the administrative side of
emergency medical service delivery and emergency management/homeland
Ssecurity.

e The Support Services Division supports the department by procuring and
distributing supplies and equipment, and keeping all vehicles and equipment
in afully functional condition. The Community Safety/Public Information
and Information Technology Sections provide public education and
technological support to the department, respectively.

e The Training and Safety Division provides training for new and existing fire
department personnel to ensure well-trained public servants. The division has
developed aregional training program to provide standardized and specialized
training to regional fire districts and agencies. The Safety and Wellness
Section works to prevent or reduce the severity of injuries and exposures to
contagious diseases, while enhancing the overall health and wellness of all
department members.

e TheFire Prevention Division promotes public safety by administering fire
codes and standards, conducting commercial building inspections, enforcing
compliance of code requirements and investigating suspicious fires.

The TFD uses a three-shift platoon system to provide 24-hour staffing of a minimum
of 178 firefighters on duty. A battalion chief manages each of four districtsand a
captain manages each company and station. Currently, nine deputy chiefs occupy
administrative positions. Additionaly, each division is managed by an assistant chief
or administrative manager.
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Tucson Fire Department Mission Statement and Goals

The Tucson Fire Department mission statement, goals and objectives serve as the
guidelines for establishing the Standards of Response Coverage. By evaluating past
performance and trends, through risk assessment, critical tasking and the setting of
realistic and justifiable standards of coverage statements, we hope to improve future
deployment decisions and maximize the service provided to the citizens of Tucson.
These goals and objectivesare reviewed and updated annually via the budget process.

Tucson Fire Department Mission Statement
To protect the lives and property of the citizens of Tucson from natural and manmade
hazards and acute medical emergencies through prevention, education and active
intervention.

Tucson Fire Department Goals

1. Prevent and reduce the loss of life and property within the Tucson community
through fair and consistent administration of the fire code.

2. Reducetheloss of life and property within our community through pro-active
public education programs.

3. Provide rapid, effective emergency response to our community through
appropriate deployment and support of staffing, apparatus and equipment.

4. Prepare for catastrophic events and minimize risk to our community.

5. Improve our internal and external customer service through continuous
assessment, progressive management and quality personnel practices.
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SECTION TWO
Risk Assessment

Risk assessment consists of six key elements:

Community profile - The overall profile of the community based on the unique
mixture of demographics, socio-economic factors, occupancy risk, demand zones and
the level of services currently provided.

Consequence- There are two components: life safety (the number of people
endangered by alife-threatening situation) and economic impact (the losses of
property, income or irreplaceabl e assets).

Demand zones - An area used to define or limit the management of arisk situation.
This document identifies three demand zones which are further divided into quarter-
mile sguares.

Fire Flow - The amount of water required to control the emergency. Thisis based on
contents and combustibles materials.

Occupancy risk- The relative risk to life and property resulting from afire or other
hazard inherent in a specific occupancy or in generic occupancy class.

Probability - The likelihood that a particular event will occur within a given period of
time. An event that occursdaily ishighly probable. An event that occurs only once
in acentury isvery unlikely.

Therisk assessment is utilized to determine what people and property are at risk in
the community in order for the fire department to develop deployment strategies for
itsresources. The goal of thisrisk assessment isto determine the probability of an
event occurring and the consequence of that event. To properly determine probability
versus consequence of an event, TFD identified risk factors and created three risk
categories— high, medium and low risk. Occupanciesin the city were evaluated for
thelr risk factors and placed into arisk category.

Risk Factors
In order to categorize risk within the City of Tucson, risk factors must first be
identified. A risk factor may be defined as any factor that:

* Increases the need for the fire department to arrive quickly and/or
* Increases the number of firefighters needed to control the situation.

The City of Tucson is currently working under the 2006 International Fire Code. The
City of Tucson adopted its first building code in 1928 and itsfirst fire code in 1973.
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Since then, al buildings have been constructed under both the most current
companion Building Codes and Fire Codes. Asaresult, nearly all commercia
buildings newly huilt or retrofitted since that time have some level of fire protection
system as required by the code at the time of construction. In addition, the city’s
design standards are written to ensure the fire department’ s ability to respond with all
forms of apparatus. In essence, over the years, the city’s built environment has
conformed itself with the fire department’ s ability to respond.

Specific factors included in these requirements are:

e Sizeof thebuilding

e Theability of occupantsto take self-preserving actions
e Nature of the occupancy and its contents

e Builtinfire protection

e Historica significance

Group A (Assembly)

Division 1 & 2 (very large assembly occupancies) —all (1979)
Drinking — 5000 sq.ft. (1982)

Drinking — more than 100 occupants (2006)

Exhibition — 12,000 sg.ft. (1979)

Multitheater — all (1991)

Amusement - all (1991)

Group B (Business - now Group M) Group E (Educational)

12,000 sg.ft. (1982) All 2 story or more (1979)
All —(1994)

Group H (Hazardous) Group | (Institutional)

Divison 1, 2, 3, 6, and 7—all (1985) All (1979)

Division 4 — 3,000 (1985)

Group R (Residentia)
Division 1 —three stories (1979)
All but R-3 (homes) (2000)

All including R-3 (2006)
Basements— 1500 sq.ft. (1979)

Table 2.1. Occupancy classifications and date of sprinkler requirements.
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Risk Categories
Four levels of risk were identified with the level of risk based on the type of
occupancy and/or the type of incident.

High Risk
The Tucson Fire Department defines high risk occupancies as those that are:

Three or more stories (sprinklered or unsprinklered).

Two stories with a basement (sprinklered or unsprinklered).

Hospitals.

Full-time care centers, sprinklered or unsprinklered, that are occupied with 20

or more people with alimited ability to take self-preserving actionsin an

emergency (i.e., nursing homes).

e Unsprinklered buildings with over 12,000 square feet of open space with no
occupancy separations (i.e., churches, warehouses).

e Buildings of great historical significance that may not fit in the above

categories.

By design, these occupancies require ahigher level of initial response to address life
hazards and fire suppression. Most of these structures are located in the central core
area of the city.

Moderate/Typical Risk

The vast mgority of structuresin the city fit into this category. The determination of
moderate risk is based on alesser potentia for high fire or life loss than those in the
high risk category. Therisk of life loss or damage to property resulting from afirein
asingle occupancy is usually limited to the occupants, athough in certain
occupancies, such as asmadl apartment complex, the risk of death or injury may be
relatively high. Most occupancies in the moderate risk category are less than 12,000
square feet, but larger one or two story occupancies are considered in this category
because the required built-in fire protection and/or compartmentalization should limit
the potential fire and life loss. These occupancies can be found throughout the central
core and mid-city areas of the city.

Low Risks
Occupancies are classified as low risk due to their negligible life-safety risk, minimal
property value and/or limited proximity to other structures.
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Special Risks
Certain incident types are seen and treated as specia risks and are given appropriate
predetermined responses. Examples of such incident types are:

Aircraft accidents.

Railroad accidents.

Chemical spills/releases.

Major medical incidents, regardless of location.

Technical rescues (confined space, high angle, swift water).

Demand Zones
The City of Tucson Development Plan (2001) identified three basic land use zones:
Urban/Industrial, Suburban, and Remote/lsol ated.

The Urban/Industrial designation identifies areas that include or are planned for high-
density residential and major commercia and industrial employment generators.
These include research, commercial, and industrial parks and campuses and other
industrial uses. Hightdensity residential uses, such as apartments, condominiums,
and town homes are generally developed along major transportation corridors and
close to activity centers such as the University of Arizona, the Downtown area, and
other commercial and employment generators. This land use pattern may aso
include arange of office, commercial, churches, public and private schools, parks and
recreation areas, and public and semipublicland uses. Thisareais aso known asthe
central core.

The Suburban designation identifies areas that are primarily made up of and planned
for housing units at densities up to approximately six housing units per acre. This
includes the range of densities allowed in low-density zoning categories, though
zoning classifications with higher densities may be found along major streets.
Planned residential/mixed use devel opments with natural and consolidated open
space may also be located in these areas. Thedesignation also encompasses the
majority of single-family housing units currently located in the mid-city and planned
housing communities on the outer boundaries of the city. While the basic character
of development is suburban with singlefamily dwellings, a mixture of duplexes,
town houses, and apartment complexes may aso occur within this designation. These
occupancies typically occur along major streets or as components of neighborhoods.
This designation a so includes such supporting land uses as neighborhood office and
commercia uses, churches, park and recreation areas, and public and private schools.

The Rural/Isolated designation identifies areas that are typically found in existing
edge areas, usualy in lower density residential zoning categories. Planned residential
developments with natural or consolidated open space may be located in these areas,
aswell aslimited office and commercial services at the intersections of major streets
and public and private facilities.
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The city’ s land use designations were integrated with the department’ s quarter-square
mile plate mapping system to determine TFD response demand zones. This system
encompasses 920 plates. (Figure 2.1) Except for afew notable exceptions, the great
majority (99.1%) of high risk occupancies were found in the Urban/Industrial and
Suburban zones.
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Figure2.1. Demand Zones by Plate M ap.

Probability

In order to assess the probability of an event occurring, a study of call types and call
frequency was conducted. The study was conducted for all callsfor service over the
last three years. Those results are exhibited below.

The Tucson Fire Department responded to 79,940 incidentsin Fiscal Year 2008. Six
groups of calls were examined; Fires, Emergency Medical ALS (EMSALYS),
Emergency Medical BLS (EMSBLYS), Alpha Truck Calls, Hazardous Materials
(HazMat) and Technical Rescue (Trench/High Angle/Confined Space/Swift Water
Rescue). All groups were looked at in order to determine frequency over the last
three years, resulting in the probability of the event occurring in the future.
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The City of Tucson has experienced rapid growth over the last fifteen years, resulting
in asteady increasein call volume during that time. The City of Tucson
Development Plan estimates the City’ s population to reach 588,558 by 2010 and
651,000 by 2015. This growth, as well as factors such as age of the community and
structures, redevelopment projects, and in-fill strategies will become the driving
factors for projecting call volume.

Currently, TFD responds to acall for service every 3.3 minutes. Thisis an average of
218 callsfor service per day. (Table 2.2) Thisrepresents an increase in annual call
volume of 3.8% from FY 2006 to FY 2007 and 4.4% from FY 2007 to FY2008. The
average duration of each medical call is approximately 39 minutes from the time of
dispatch to the time the unit returns to service, while the average non-medical call
runs approximately 21 minutes.

All Calls FY 2006 | FY 2007 | FY 2008
Total Incidents | 73,750 | 76,559 | 79,940
Daily Average | 202.05 | 209.73 | 21842
Unit Responses | 127,462 | 130,805 | 137,917
Daily Average | 349.21 | 358.37 | 376.82
Table 2.2. All fire department incidents and unit responses from FY 2006 through FY 2008.

Tables2.3, 2.4, 2.5 and 2.6 looks at daily call volume per call type throughout the city
and within each of three demand zones. The Urban/Industrial Demand Zone
comprises 23% of the city, contains 54.4% of the high risk occupancies and 51.2% of
the commercial occupancies, and generates 47.7% of the department’s call volume.
The Suburban Demand Zone comprises 41% of the city, contains 22.8% of the high
risk occupancies and 44.2% of the commercial occupancies, and generates 49.2% of
the department’s call volume. The Rural/lsolated Demand Zone comprises 36% of
the city and contains atotal of four high risk occupancies and 4.6% of the commercial
occupancies. This zone generates 3% of the call volume. Although the Suburban
Demand Zone generates aslightly larger proportion of the total call volume than the
Urban/Industrial Demand Zone, it is spread over nearly twice the area. This factor,
plus the fact that it contains fewer than half of the high risk occupancies, indicates the
need for a greater concentration of stations/units within the Urban/Industrial Demand
Zone.
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Call Type Call Volume | Daily Average
Fires 25,000 22.8
EMSALS 58,200 53.1
EMSBLS 136,728 124.9
* AlphaTruck Calls 10,108 9.23*

HazMat 2,247 2.1
Technical Rescue 210 2

Tota Incidents 230,242 210.3

Table 2.3. Summary of selected incidentsfor the entire City of Tucson, FY 2006 through FY 2008.
*Alpha 4 was placed in service April, 2006 and Alpha 16 was placed in servicein
October, 2007. Alpha 9 and Alpha 10 wer e staffed when possible. Most Alpha Callsare

EM S BL Swith somefire suppression responses.

Table 2.4. Summary of selected incidents within the Urban/Industrial Response Zone- FY 2006

through FY 2008.

Table 2.5. Summary of selected incidents within the Suburban Response Zone - FY 2006 through

Call Type Call Volume | Daily Average

Fires 12,180 11.11
Structure Fires 520 A7

EMSALS 24,476 22.33

EMSBLS 67,254 61.36

* AlphaTruck Cals 6,485 5.92

HazMat 1,093 1

Technica Rescue 54 .05

Call Type Call Volume | Daily Average

Fires 11,600 10.58
Structure Fires 487 A4

EMSALS 31,380 29.04

EMSBLS 62,510 57.03

* AlphaTruck Calls 3,601 3.29
HazMat 1,071 .98
Technica Rescue 40 04

FY2008.

Call Type Call Volume | Daily Average

Fires 1,018 .93

Structure Fires 29 .03

EMSALS 1,742 1.59

EMSBLS 3,879 3.54

* AlphaTruck Calls 62 .06

HazMat 79 .07

Technical Rescue 12 .01

Table 2.6. Summary of selected incidents within the Rural/l solated Response Zone - FY 2006

through FY 2008.
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Firesareadaily event in Tucson. The majority of Tucson fires are brush, rubbish and
automobile fires. Over 65% of fire related calls result in finding no fire on arrival
(i.e, fireaarms, fire out on arrival, smoke in area). A total of 25,000 fire responses
were generated during Fiscal Y ears 2006 to 2008. Of these, 1,009 (4%) were
structure fires.

Type of Fire FY 2006 | FY2007 | FY 2008

Structure Fires 372 316 321

Contained to Room of Origin | 75.27% | 74.05% | 72.8%
Vehicle 498 513 432

Brush 1,143 940 1,056
Refuse 869 720 724
Other Fires 201 221 201

Tota Fire Cdls 3,083 2,710 2,734

Other Fire Related Calls
5,693 5,362 5,418

Total Fire Related Calls
8,776 8,072 8,152
Daily Average 24.04 2212 22.34

Arson Fires 1,585 1,377 1,363

Table 2.7. Break down of fireincidentsfrom FY 2006 through FY 2008.

Asisthe case of other fire departments across the nation, the largest percentage of
emergency callsin Tucson are for Emergency Medical Services (EMS). The steady
growth that Tucson is experiencing has resulted in asimilar increasein EMS calls
over thelast four years. In FY 2008, TFD responded to 183.34 EMS calls aday, thus,
an EMS call occurs every 3.93 minutes.

EMSALS [FY2006 | FY2007 | FY2008

Tota Calls 19,436 | 19,043 | 19,721
Daily Average | 53.25 52.17 54
Table 2.8. AL S emergency medical responses from FY 2006 through FY 2008.

EMSBLS |FY2006 | FY2007 | FY 2008

Total Calls 44,691 | 44,839 | 47,198
Daily Average | 12244 | 122.85 | 129.31
Table 2.9. BLS emergency medical responses from FY 2006 through FY 2008.
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Alpha Trucks are staffed by EMTs and provide care for minor injuries or illnesses via
apick-up truck rather than more expensive ambulances or larger fire vehicles. The
purpose of this program is not only to take some of the response burden from the
engine and ladder companies, but to reduce the number of calls going through the 911
system by providing social service referrals and assistance, as needed.

AlphaTruck | FY2006 | FY2007 | FY 2008
Tota Calls 663 2,794 6,702
Daily Average | NA* 7.65 18.36

Table 2.10. Alpha Truck responses from FY 2006 through FY2008. The Alpha program was
introduced in April, 2006.

Hazardous materia related events are small and relatively infrequent in the City of
Tucson. This can be attributed in alarge degree to the Fire Prevention Bureau
Hazardous Material Management Plan inspection program and Household Hazardous
Waste collection. For the three year period, the TFD responded to an average of 749
HazMat calls per year, resulting in two hazardous materials cals every day. The
most frequent events are construction related gas line breaks (30%) and small,
vehicle-related gasoline spills (59%).

HM FY 2006 [ FY 2007 | FY2008
Total Calls | 793 710 744
Daly Average | 217 | 195 2.04

Table 2.11. Hazardous materials incidents from FY 2006 through FY 2008.

Technical Rescue events are also relatively infrequent. The majority of them are
swift water rescues with the great majority of these occurring during the summer
‘monsoon’ season.

TRT FY 2006 | FY2007 | FY 2008
Swift Water 6 10 22
Other TRT 48 5 14
Tota Daily Aver. 15 04 1

Table 2.12. Technical rescue incidents from FY 2006 through FY 2008.
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Buildings

Tucson isarapidly growing community. For planning purposes the City of
Tucson Planning Department utilizes estimates derived from current census and
building permits to track the number and type of residential and non-residential
buildingsin the city limits. (Tables 2.13 and 2.14)

Residential Type | Number of Units
Single Family 119,609
2-9 units 25,112
> 10 units 47,831
Mobile Homes 16,325
Total 208,877

Table 2.13. Typesof residential buildings (Source: Tucson Urban Planning and Design
and 2000 census).

Commercial buildingsinclude industrial, retail and office occupancies. Industria
occupancies are light manufacturing, warehouses, and wholesaling activities. Retall
occupancies include retail, grocery, gas stations, restaurants, hotels and car lots and
malls. Thisincludes 216 shopping centers with 25,000 feet or more. Officesinclude
administrative and professional offices, medical plaza, civic centers, etc.

Commercial Type | Number of Occupancies
Industrial 3,957
Retail 14,746
Office 6,824
Total 25,527
Table 2.14. Types of commer cial buildings (Source: Tucson Department of Development

Services 2007).
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Temporal Analysis

Table 2.15 and Figure 2.2 display the average number of incidents per day per month
for FY 2006 through FY 2008, with February proving to be the busiest month and
October the slowest. Two factors contribute to this phenomenon. Tucson hosts a
large number of winter visitors, many of them elderly and requiring a greater demand
for emergency medical service. February isaso generally regarded to be the height
of the ‘flu season’ in the Tucson area.

Average
Per Day | Totals
January 207.67 19,313
February 219.74 18,678

March 217.61 20,238

c April 214.12 | 19,271
‘g May 213.10 19,818
s June 212.63 | 19,137

July 210.29 | 19,557

August 209.39 19,473
September 204.33 18,390

October 201.96 18,782
November 202.94 18,265
December 208.09 19,352
Total 230,274
Table 2.15. Average number of incidents per day per month.

Average Incidents per Day by Month
(Fiscal Years 2006, 2007, and 2008)
225
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215 2412 21310 91043
] 210.29  209.39
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Figure 2.2. Distribution of call volume per day per month, FY2006-FY 2008.
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Table 2.16, Figure 2.3 and Figure 2.4 show the daily temporal distribution of all
responses, al fire responses and all ALS and BLS responses for FY 2006 through
FY2008. Call volumeis highest between the hours of 0900 and 2200, peaking
between the hours of 1500 and 1800. ALS calls peak between the hours of 1000 and
1400, while BLS calls peak later in the day (1500 to 1900) and fire calls alittle later
(1700 to 2000). Interestingly, structure fire activity is highest in the early afternoon
(1200 to 1500), drops slightly, and then picks back up during the hours of 1700 to
1900. Theratio of ALS callsto total callsis highest from 1000 to 1200 (28%) and
lowest (23%) around midnight. For BLS calls, the highest ratio to total calls comes
between 1500 and 1800 hours (59%), and is lowest (55%) between 0900 and 1100.

24 Hour Chart for 3-year Period Fiscal Years 2006, 2007, and 2008
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Figure 2.3. Distribution of incidents by the hour of the day —All Incidents FY 2006-FY 2008.

24 Hour Chart for 3-year Period Fiscal Years 2006, 2007, and 2008 - Structure Fres
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Figure2.4. Distribution of structurefireincidents by the hour of the day —FY 2006- FY 2008.
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All Calls | ALS | BLS | All Fire | Structure

Fire
0000- 0059 | 6,797 1542 | 4,144 742 38
0100- 0159 | 5,910 1,477 | 3,494 580 36
0200- 0259 | 5,570 1,382 | 3,320 557 24
0300-0359 | 4,754 1,249 | 2,692 508 37
0400- 0459 | 4,336 1,150 | 2,420 456 27
0500 0559 | 4,443 1,220 | 2,463 478 28
0600— 0659 | 5,548 1,488 | 3,019 618 26
0700- 0759 | 7,498 2,042 | 4,184 770 25
3 0800— 0859 | 9,605 2,741 | 5,295 929 31
e 0900- 0959 | 10,936 3,185 | 6,076 981 38
5 1000— 1059 | 11,879 3431 | 6,651 1,056 37
) 1100— 1159 | 12,221 3,400 | 7,069 1,037 46
= 1200— 1259 | 12,763 3,394 | 7,469 1,118 68
= 1300- 1359 | 12,684 3,324 | 7,422 1,220 63
1400— 1459 | 12,983 3,233 | 7,572 1,324 61
1500— 1559 | 13,137 3,168 | 7,752 1,458 56
1600— 1659 | 12,990 | 3,060 | 7,677 1,490 53
1700— 1759 | 13,421 3,076 | 7,955 1,629 61
1800— 1859 | 12,893 2,803 | 7,646 1,651 62
1900— 1959 | 12,083 2,906 | 6,961 1,571 54
2000- 2059 | 11,118 2,604 | 6,475 1,420 45
2100- 2159 | 10,287 2,287 | 6,130 1,325 45
2200- 2259 | 8,874 2,057 | 5,288 1,031 37
2300-2359 | 7,544 1,740 | 4,469 847 38

Total 230,274 | 58,049 | 133,643 | 24,796 1,036

Table 2.16. Distribution of incidents by the hour of the day — All Incidents FY 2006-FY 2008.

Large Scale Risks

While not having many of the significant natural disaster risks that other areas of the
country have, the Tucson Fire Department recogni zes that there are, nonethel ess,
large scale hazards within its boundaries that have the potential to significantly
impact the Tucson community in several ways including:

Life safety
Economic
Environmenta
Social
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TFD’s Disaster Management Section is charged with the identification of major large
scale hazards and rating them in terms of community vulnerability and hazard
potential. The process utilized to ratethe hazards involved:

1. Listing large scale hazards that are known to exist within the City of Tucson
and Pima County based on history, staff experience, and areview of the
department’ s geographic, economic, environmental, and infrastructure profile.

2. Determine the probability of occurrence.
3. Determine the vulnerability for each hazard.
4, Classify the hazards into three levels; high, moderate, and low.

Seven large scale hazards were identified and rated.

Hazardous Material (HAZMAT) Event (High)

Thisincludes fixed site and transportation incidents. The transcontinental railroad,
Interstate 10, and high pressure/high capacity natural gas and petroleum product
pipelines transect the Tucson community. The threat of any hazardous materia event
may be magnified due to restricted access, reduced fire suppression and spill
containment, and even compl ete isolation of response personnel and equipment.
Natural hazards, such as high winds and/or rain, may complicate response activities.
In addition, the risk of terrorism involving hazardous materiasis considered a major
threat due to the location of hazardous material facilities and transport routes
throughout communities and the frequently limited anti-terrorism security at these
facilities. Four sgnificant HAZMAT events have occurred within the Tucson city
limits since 1990 and 2003. The TFD Hazardous Materias Response Team, along
with the Public Safety Emergency Management and Homeland Security Section
(PSEMHSS), has identified major “target” hazards and completed pre-planning activities for
them. Should there be alarge release of a hazardous material in gas form within the
city limits, thousands of residents could potentially be adversely affected.

Thunderstorm (Moderate)

Thunderstorms occur throughout the year in Tucson, but most commonly during the
monsoon season as the seasonal wind shift brings a dramatic increase in moisture to
theregion. Severe thunderstorms produce heavy rain, flash flooding, severe winds,
hail, and lightning, all of which are addressed in detail elsewhere within this
document. Rainfall isthe most recognizable attendant feature of thunderstorms
posing a significant flash flooding hazard, with normal annual precipitation rates
varying across the county. Severe thunderstorms may also produce hail. Another
hazardous feature of severe thunderstorms is tornadoes, which are generally rarein
Pima County, but may cause damage and are most common in the summer months.

Tucson Fire Department Standards of Cover




Flood (Moderate)

In mid- to late-summer the monsoon winds bring humid subtropical air into Arizona.
Solar heating triggers potentially devastating afternoon thunderstorms. Flash
flooding often results as heavy rains are dumped in confined areas over arelatively
short timeframe. Flash floods involve arapid rise in water level, high velocity, and
large amounts of debris that can lead to significant damage including the tearing out
of trees, undermining of buildings and bridges, and scouring of new channels. The
degree of flash flooding is afunction of theintensity and duration of rainfall,
steepness of the watershed, stream gradients, watershed vegetation, natural and
artificial flood storage areas, and configuration of the streambed and floodplain.

Extended power failure (Moderate)

Should there be awidespread, extended interruption of power within the city limits,
there would be, potentially, serious consequences for the delivery of emergency
services. These include a number of service delivery issues, such as the emergency
notification process, failure of traffic control devices, and, depending on the time of
year, aspike in temperature related exposure incidents. Each fire station hasa
generator to provide electrical power in the event of a power failure.

Large Aircraft Crash (Moderate)

Tucson ishome of the Davis-Monthan Air Force Base (DMAFB), the Arizona Air
National Guard (AANG) and Tucson International Airport (TIA). Inaddition, a
municipal airport (Marana/Northwest Regional Airport) and one large private airport
are located within twenty miles of the Tucson’s northwest border. Tucson has
experienced two major aircraft crashes within the City itself in the last 35 years. The
department conducts regular training exercises with DMFB, the AANG and TIA to
become familiar with various types of arcraft that fly over the city and the hazards
they can present in an emergency.

Urban/Wildland I nterface Wildfire (Low)

A wildfire is an uncontrolled fire spreading through vegetative fuels, exposing and
possibly consuming structures. Wildfires can be human caused through acts such as
arson, campfires, or the improper burning of debris, or can be caused by natural
events such aslightning. The severity of urban/wildland interface fires relies on the
relationship between three primary fire potential factors: topography, critical fire
weather, and fuel availability. The mgority of Pima County’ s topography, including
the City of Tucson, involves slopes of less than 40%. Tucson experiences 35 to 60
very high or extremely high critical fire weather days per year during the summer
months. Within the city limits of Tucson, the fuel availability isrelatively low with
the exception of isolated areas on the outer limits of the city and the A Mountain area.
Although the urban and suburban characteristics of Tucson make large wildfires
unlikely, as the city expands and annexes more undevel oped land, the factors that
contribute to wildfires take on greater importance.
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Earthquake (Low)

In general, the risk of a seismic hazard affecting Tucson isrelatively low, however,
denser populations, existence of high rise buildings, existence of unreinforced
masonry buildings, and the lack of earthquake awareness among its popul ation
elevate the risks associated with seismic activity. The last sizeable earthquake to
affect Pima County wasin 1887. More significantly, a catastrophic southern
Cdlifornia earthquake would have a major economic impact on the metropolitan area
asit would potentially disrupt 60% of Arizona s fuel and 90% of Arizona s food
goods.

Summary:

While performing the risk assessment, three response zones were identified:
Urban/Industrial, Suburban, and Rural/Isolated. In addition, five structure and/or
occupancy types were identified as being high risk. Additionally, the response data
for the last three years was reviewed to determine the probability of occurrence of six
call types. structurefires, ALS emergency medical responses, BLS emergency
medical responses, Alpha Truck responses, hazardous materials incidents, and
technical rescue incidents.

Asisthe casein most communities, the daily emergency event in Tucson is of the
moderate risk type. Medical responses are far and away the most frequent emergency
response. Fire emergenciesin high risk occupancies are relatively rare, but the
potential life and/or property lossis great. Thus, TFD response companies must be
adequately distributed to handle the daily moderate risk occurrence, while providing a
concentration of units to support the requirements of the high risk occupancies.

Finally, therisk assessment must be reviewed and updated on aregular basis in order
to adequately respond to growth and changing occupancies within the City of Tucson.
The risk assessment will continue to be used as part of the Standards of Response
Coverage documert to eval uate the concentration and distribution of resourcesin
order to provide aresponse capable of effectively and efficiently handling all risks of
all types.
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SECTION THREE
Time and On-Scene Perfor mance Expectations

The dynamics associated with fire and medical emergencies directly influence
decisions related to fire station location and company staffing patterns. Structuring
the arrival of appropriate resources to positively interrupt fire growth or life-
threatening medical conditionsis one of the greatest challengesto fire service
managers. Time and on-scene performance expectations are those target indicators
established for effective and efficient response to emergency incidents. This section
outlines TFD’ s response time goals, as well as how and why those response times are
determined.

Cascade of Events

The Commission on Fire Accreditation Internationa has defined response time
elements as a cascade of events that lead up to the initiation, mitigation and ultimate
outcome of cardiac arrest.

It is assumed in the development of this concept that if a state of normalcy exists
there is no reason for an emergency services organization to respond. A state of
normalcy describes a condition under which there isno indication to apersonin a
given Situation that there is an immediate threat to life or property. The remaining
time points and intervals are on a continuum.

Time Pointsand Time Intervals (The Continuum)

Event Initiation - The point in time when events occur that may ultimately result in
an activation of the emergency response system. Precipitating factors can occur
seconds, minutes, hours, or even days before there is a perception that an event is
occurring. For example, a person may ignore chest discomfort for days prior to
making a decision to seek assistance. Rarely isit possible to quantify the point at
which event initiation occurs.

Emergency Event - The point in time when conditions exist that cause an activation
of the emergency response system. Considered the ‘ Point of Awareness, it may be
the recognition by an individual that assistance is needed, or it may consist of a
mechanical or electronic recognition of an event such as smoke or heat detector
activation.

Alarm - The point in time when the emergency response system is activated. The
transmittal of alocal or central alarm to public safety answering point is an example
of thistime point. Again it isdifficult to determine with any degree of reliability the
time interval during which this process occurs.

Notification - The point in time when an alarm is received by the agency.
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Alarm Processing - The time interval from the notification to the time when the
dispatcher notifies the appropriate emergency responder. NFPA 1221 (2007) states
that 95% of emergency call processing shall be completed within 60 seconds, and
99% of emergency call processing shall be completed within 90 seconds.

Turnout Time- Thetimeinterval between when aresponder receives notice of the
alarm (usually aarm tones) and the time when the responder indicates that the unit is
responding, either electronically or verbally. The turnout period is the time when a
crew receives an alarm, confirms the address, suits up in the proper gear, and climbs
aboard the apparatus to respond. Turn out time standards were adopted in 2004 in
response to NFPA 1710.

En Route - The point in time when the responding company informs City
Communications they are responding (out the door).

Travel Period - Thetime interval from when the responding company reports en
route to the time when the crew arrives on-scene at the emergency site.

On-scene - The point in time when the responding company physically arrives at the
emergency site. ‘On-scene’ timeis confirmed by the company officer pressing the
MDT *Arrive’ button, or viaverba confirmation on the mobile radio.

Working Period - The timeinterval from when the responding company arrives on-
scene to when the company goes back in service. Thisisthe period when crews
physically take steps to mitigate the event. This stage is dynamic due to various types
of incidents, incident locations, time of day and year, and emergency actions
performed at the scene.

In Service- The point in time when a company has mitigated the event, has been re-
supplied and is at full strength to respond again. TFD units use the MDT button or
verbal confirmation to indicate that the company is‘In Service'.

Relationship between Fire Behavior and Response Times

Established research shows that fire progresses through various stages of
development in a predictable sequence. As aresult, firefighters encounter awide
range of fire conditions at each fire depending on when they arrive on scene and
initiate suppression activities. Fires may be at an early stage while others may have
already gained control of an entire structure. Regardless of the speed of growth or
length of burn time, al fires go through the same stages of growth if thefireis
allowed to continue unchecked. These stages include (in an airtight room):

e The Incipient Stage— When an ignition source raises afuel aboveitsignition
temperature causing it to ignite. The visible burning at this stageis still limited to
the immediate area of origin. The combustion process continues to rel ease more
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heat, which heats nearby objects to their ignition temperature, and they begin to
burn.

e The Free Burning Stage— During the early part of this stage, the oxygen content
is approximately 21%; the fire produces heat, fire gases, and smoke depending on
the fuel; and the temperaturemay only be dightly raised. Asthis stage
progresses, cooler air isdrawn in at the bottom of the fire, heated fire gases and
smoke rise vertically and then begin to bank down, the temperature rises and
oxygen content decreases. Thiswill continue until the temperature can easily
exceed 1000°F, and either reaches its flashover point and then enters the
smoldering stage, or goes directly into the smoldering stage without flashing over.
A flashover occurs at the stage of afire at which all surfaces and objects within a
space have been heated to their ignition temperature and flame breaks out almost
at once over the surface of all objectsin the space.

e The Smoldering Stage — As the fire continues to burn, the temperature continues
to rise, the amount of carbon monoxide and smoke continues to increase, the
oxygen content continues to decrease and, as aresult, the rate of combustion
decreases and the fire eventually just smolders. In this phase, the oxygen content
is reduced to about 15%, the room will completely fill with hot gases and smoke,
the temperature can exceed 1300°F, and the volumetric expansion of gases will
increase by afactor of three or more. If not disturbed, the fire will eventually
become unabl e to sustain combustion because of oxygen deficiency and will self-
extinguish, however, if oxygen is suddenly introduced a*“backdraft” may occur
resulting in an explosion like reaction.

Because of the varied fire conditions that can be encountered during a structurefire, a
common reference point needs to be identified so that comparisons and performance
objectives can be set under equal conditions. The most critical point from alife
safety and property conservation point of view is the point at which flashover occurs.
It is at this point that the escalation in fire conditions significantly challenges the
department’ s resources as well as the safety to its members. Thus, akey performance
objectiveisto interrupt the fire' s progression prior to the point of flashover occurring.
Figure 3.1 illustrates the growth or “history” of afire event.
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Figure 3.1. Firegrowth over time representing approximately 12 minutes from time of
ignition to flashover and 5 minutes from the point of open flameto flashover.

Flashover is asignificant event for two reasons. First, the chance of survival for
anyone (including firefightersin full protective clothing) in room when flashover
occursisunlikely. Second, aflashover creates an exponential growth in the rate of
combustion, which in turn requires a greater amount of water and resources to reduce
the fire' s burning temperature to below itsignition temperature. Measuring the time
to flashover isafunction of time and temperature. While variable, thetimeto
flashover from the time of ignition in residential and commercia occupancies with
typical, modern day, hydrocarbon based contents is often 8 to 12 minutes from time
of ignition. The optimum performance objective is to maintain enough staffing and
equipment/apparatus, strategically located, so that the minimum acceptable response
force can reach areasonable number of fire incidents to prevent a flashover event and
extinguish the fire as close to the point of its origin as possible.

Relationship between life-threatening medical conditionsand response time

The Tucson Fire Department is the primary provider of EMS care for the City of
Tucson. TFD provides advanced life support care with nineteen paramedic units
staffed with two Arizona state certified paramedics and five paramedic assessment
engine companies (PAU) staffed with one paramedic.

Similar to fire flashover, emergency medical services (EMS) use acritical point to
determine the optimal time for the effective deployment of medical resources. This
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point in timeis brain death, caused most often when a person’ s heart has stopped
beating and oxygen can no longer reach the brain. The American Heart Association
(AHA) recognizes that the brain beginsto die in four to six minutes without oxygen
and the survival rate drops significantly when the time exceeds four minutes to
initiate defibrillation. Asdepicted in Figure 3.2, the survival rate is extremely low
when the time to initiate defibrillation exceeds six minutes and damage isirreversible
after 10 minutes. EMS interventions include early Cardio-Pulmonary Resuscitation
(CPR) and electrical defibrillation. According to the AHA defibrillation isthe single
most important factor for survivability of the cardiac patient. Additionally, the AHA
asserts that the earlier CPR isinitiated, the better the chance the patient has for
survival.

Background:

Defibrillation and Time

= Approximately 50% survival after 5 minutes

= Survival reduced by 7% to 10% per minute (if no CPR)
= Rapid defibrillation is key

= CPR prolongs VF, slows deterioration
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Figure 3.2. Effects of delayed CPR and defibrillation during cardiac arrest.

Setting goals and objectives that will allow the EMS patient to have access to CPR
within two minutes and defibrillation within four will greatly improve the chances for
the survivability of that patient. Currently, all TFD engine and ladder companies
have the ability to perform CPR and defibrillation.
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Call Processing Times

The 2007 edition of NFPA 1221, Standard for the Installation, Maintenance and Use
of Emergency Services Communications Systems provides guidelines for call
processing and dispatching. The specific standards are:

e Alarmsreceived on emergency lines shall be answered within 15 seconds
95% of the time and within 40 seconds 99% of the time.

e Emergency call processing and dispatching shall be completed within 60
seconds 95% of the time and within 90 seconds 99% of the time.

Fire dispatching is not under the direct control of the TFD, but is rather a function of
the City of Tucson Genera Services Department, Communications Division.
Emergency dispatchers undergo ten months of training, including four weeks of
didactic and nine months of supervised practical training that meets the requirements
of NFPA 1061, Standard for Professional Qualifications for Public Safety
Telecommunicator. Thistraining resultsin Emergency Medical Dispatch, CPR and
AED certifications.

Call processing is a multi-step procedure: first, a cal taker receivesthe call (usualy a
911 emergency operator) and asks the basic nature of the incident and address. The
911 emergency operator takes calls for both police and fire. The call taker then
transfers the call to afire or medical dispatcher who questions the caller, obtains
sufficient information to initiate a dispatch, transfers the call to a unit dispatcher
while continuing to question the caller for additional information. The unit dispatcher
employs the Computer Aided Dispatch (CAD) system, which islinked to an
Automatic VehicleLocation System (AVL) that identifies the units closest to the
incident, to dispatch the appropriate response unit(s) to the emergency incident. For
emergency medical incidents, the medical dispatcher uses the Medical Priority
Dispatch System, an internationally recognized system, to further question the caller
to accurately prioritize and dispatch the appropriate resources to the incident.

Reports concerning call processing time from the Communications Division have
historically been presented in termsof average, a measure of central tendency. Asa
result, the call processing information provided for this document for FY 2006-

FY 2008 isreported in averages. The average total call processing time for medically
related incidents over the three year period was 117 seconds. For the same period of
time, the average total call processing time for non-medically related incidents was
97.9 seconds (100.1 in FY 2008). When reporting the total response time, the call
processing average times will be added to the other response factors that are reported
in percentiles. Although not a perfect system, it will provide a measurement of
performance that is consistent throughout the document.
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The 117 second call processing time can be considered to be the most conservative
figure. Table 3.1 breaks down the separate events during the call processing
procedure. Because the Medical Priority Dispatch System is made up of set, pre-
determined questions covering awide variation of potential medical issues, it often
takes longer to process medical callsthan firerelated calls. The call processing times
have been increasing incrementally over the last three years. Thisincreaseis
attributed to the additiona questions added to the Emergency Medical Dispatcher
caler interview, and to the significant number of people who werein training for the
past year.

Call Processing Event Timein Seconds
N-227,973 FY 2006 FY 2007 FY 2008
Med Fire Med Fire Med Fire

Average answering time
for 911 cdls 3 3 4 4 4 4

Averagetak timefor
911 operator and transfer | 38 38 38 38 38 38
to the dispatcher
EMD Talk Time
(Emergency Medica 72.5 53 | 75.2 | 57.7 | 75.7 | 58.1
Dispatcher talking to
caller toinitiation of
alarm tones*)
Digpatch tones/voicing 15 15 15 15 15 15
Total Call Processing |128.5| 109 | 1322 | 114.7 | 1327 | 115.1
Time
Table 3.1. City of Tucson General Services Department, Communications Division

Average call processing timeincluding dispatch tones and dispatcher voicing the
dispatch over theradio for FY 2006 thr ough FY2008.

An upgrade to the reporting software used by the Communications Division that will
provide call processing information in percentiles has been requested and is due for
installation by the fall of 2008. Future SORC documents will report call processing
information in percentiles.

NFPA 1710/1720 and Response Times

In 2001, the National Fire Protection Association adopted the first edition of NFPA
1710, Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the Public by Career Fire
Departments. Updated in 2004, the standard outlines an organized approach to define
levels of service, deployment capabilities, and staffing levels for career fire
departments.
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More specificaly, NFPA 1710 provides standard definitions for fire apparatus,
personnel assigned, procedura guidelines within which they operate, and staffing
levels needed to accomplish specific tasks on arrival at an incident.

NFPA 1710 states that fire departments shall establish a performance objective of not
less than 90% for each of the following response time objectives:

e One minute for turnout time.

e Four minutes or lesstravel time for the arrival of the first arriving engine
company at afire suppression incident and/or eight minutes or less for the
arrival of afull alarm assignment at a fire suppression incident.

e Four minutes or lesstravel time for the arrival of a unit with first responder, or
higher level of capability at an emergency medical incident.

e Eight minutes or lesstravel time for the arrival of an advanced life support
unit at an emergency medical incident.

NFPA 1720, although specifically developed to address volunteer fire departments,
does provide guidelines for response times in a more suburban and rural setting. This
standard outlines the following response guidelines for assembling afull aarm
assignment:

e Suburban demand zone response time— 10 minutes or less 80% of the time
¢ Rura demand zone response time — 14 minutes or less 80% of the time

Asthe City of Tucson encompasses al three land use types (urban/industrial,
suburban, and rural/isolated), the Tucson Fire Department utilizes the both NFPA
1710 and NFPA 1720 to guide its response times goals.

Code 2/Code 3 Responses

Code 2 is aresponse without the use of red lights and siren, while Code 3isa
response with emergency lights and siren. The purpose of a Code 3 responseisto
allow aresponding unit to maneuver through traffic congestion in a safe and efficient
manner. ARS 8§ 28-775 requires roadway traffic and pedestriansto yield to an
emergency vehicle, and ARS § 28-624 exempts the driver of an authorized
emergency vehicle with emergency equipment in operation from the general rules of
the road, however, the driver of an emergency vehicleis never relieved from the duty
to drive with due regard for the safety of all persons and/or property.

A number of studies have indicated that an emergency response using warning
devices is more dangerous than a response in which the vehicle flows normally with
traffic. Asaresult, in 2006 the TFD reviewed the types of non-medically related
incidents that it responds to and determined those that may not require an emergency
response. Asareault of thisreview, nearly 50% of the call types that were previously
responded to Code 3 were downgraded to a Code 2 response. Company officers may
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upgrade the response if subsequent information indicates that it is necessary. In
establishing this new response policy, total response times were understandably
increased, however, there has been no indication that service delivery, as evidenced
by few incident upgrades, has been negatively affected.

Alpha Truck

Following a successful pilot program in FY 2006, |ess serious medical care and other
assistance is provided by TFD emergency medical technicians via a pick-up truck
rather than more expensive ambulances or larger fire vehicles. The purpose of this
program is to not just take some of the response burden from the engine and ladder
companies, but to reduce the number of calls going through the 911 system by
providing social service referrals and assistance, as needed. By the end of FY 2009,
four Alphatrucks should be in service, responding to an estimated 10,000 calls.

Asthe vast mgjority of callsthat the Alphatrucks respond to are non-emergency
incidents, they respond to them in a Code 2 mode. Further, these calls are ‘ stacked’
in adispatch queue for as long as 20 minutes. If they cannot respond to the call
within that 20 minute time frame, another unit is dispatched to the call.

Response Times

The following tables (Tables 3.2 to 3.13) describe the TFD’ s actual response time
performance for Fiscal Year 2008. The four factors analyzed include Alarm
Processing Time, Dispatch Tones/Voicing Time, Turnout Time and Travel Time. As
indicated earlier, alarm processing time and dispatch tones/voicing time are currently
recorded as averages. For the purpose of this report, the highest average will be used,
medically related calls for FY 2008 (117.7). These averages are incorporated in these
tables. These average times are being added to the two other variables which have
been recorded as percentiles to determine total response times. Times are recorded in
seconds.

Tucson Fire Department Standards of Cover | Paged0




Code 2 Incidents (M edical and Non-M edical)
(Medical Alpha, Stranded in water, Standing water, CO alarm, Elevator, Invalid assist, Ring stuck on finger, Bee swarm, TPD
assist, Potential suicide from roof, Fire out, Odor, Wire down, Broken pi pe, Lightning strike)

N=14,575 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15

Turnout Time 44 50 57
Travel Time 306 333 367
Total Response Time 482.7 515.7 556.7
(8:03 minutes) | (8:36 minutes) | (9:17 minutes)

Table3.2. Tucson Fire Department response data for FY2008 — Code 2 incidents.

N=6,872 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/\Voicing 15 15 15
Turnout Time 43 48 54
Travel Time 311 344 384
Total Response Time 486.7 524.7 570.7
(8:07 minutes) | (8:45 minutes) | (9:31 minutes)

Table 3.3. Tucson Fire Department response data for FY2008— Ur ban/Industrial Demand Zone
Code 2incidents.

N=7,401 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15
Turnout Time 46 52 58
Travel Time 299 383 413
Total Response Time 477.7 567.7 603.7
(7:58 minutes) | (9:28 minutes) | (10:04 minutes)

Table 3.4. Tucson Fire Department response data for FY 2008 — Suburban Demand Zone Code 2

incidents.
N-302 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15
Turnout Time 48 53 60
Travel Time 352 376 404
Total Response Time 532.7 561.7 596.7
(8:53 minutes) | (9:22 minutes) | (9:55 minutes)

Table 3.5. Tucson Fire Department response data for FY 2008 — Rural/l solated Demand Zone
Code 2 incidents
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Code 3* Incidents
ALS, Structure fire, Vehiclefire)

N=19,485 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15

Turnout Time 33 38 43
Travel Time 169 181 195
Total Response Time 334.7 351.7 370.7
(5:35 minutes) | (5:52 minutes) | (6:10 minutes)

Table 3.6. Tucson Fire Department response data for FY 2008— all Code 3 incidents.
*Code 3isaresponse with emergency lightsand siren, Code 2 isa response without lightsand

siren.

N=8,207 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15
Turnout Time 32 37 42
Travel Time 161 172 186
Total Response Time 325.7 341.7 360.7
(5:26 minutes) | (5:42 minutes) | (6:01 minutes)

Table 3.7. Tucn Fire Department response data for FY 2008 — Urban/Industrial Demand Zone
Code 3incidents.

N=10,631 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/'VVoicing 15 15 15

Turnout Time 34 38 43
Travel Time 174 186 200
Total Response Time 340.7 356.7 375.7
(5:41 minutes) | (5:57 minutes) | (6:16 minutes)

Table 3.8. Tucson Fire Department response data for FY 2008— Suburban Demand Zone Code 3

incidents.
N=647 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/\Voicing 15 15 15
Turnout Time 37 42 47
Travel Time 215 238 266
Total Response Time 384.7 412.7 4457
(6:25 minutes) (6:53 minutes) (7:26 minutes)

Table 3.9. Tucson Fire Department response data for FY2008— Rural/l solated Demand Zone

Code 3incidents.
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EMSALS

(Paramedic unit only)

N=17,212 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15

Turnout Time 43 48 54
Travel Time 205 221 241
Total Response Time 380.7 401.7 427.7
(6:21 minutes) | (6:42 minutes) | (7:08 minutes)

Table 3.10. Tucson Fire Department response data for FY2008— all EM SALS.

N=7,210 70% 80% 90%
Alarm Processing Time 117.7 117.7 117.7
Dispatch TonesVoicing 15 15 15
Turnout Time 42 47 53
Travel Time 191 206 225
Total Response Time 365.7 385.7 410.7
(6:06 minutes) | (6:26 minutes) | (6:51 minutes)

Table 3.11. Tucson Fire Department response data for FY 2008 — Urban/Industrial Demand Zone

EMSALS.

N=9,446 70% 80% 90%

Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/Voicing 15 15 15
Turnout Time 43 48 54

Travel Time 211 227 247
Total Response Time 386.7 407.7 433.7
(6:27 minutes) | (6:48 minutes) | (7:14 minutes)

Table 3.12. Tucson Fire Department response data for FY2008— Suburban Demand Zone

EMSALS.

N=556 70% 80% 90%

Alarm Processing Time 117.7 117.7 117.7
Dispatch Tones/\Voicing 15 15 15
Turnout Time 48 54 60

Travel Time 354 404 454

Total Response Time 534.7 590.7 646.7

(8:55 minutes) | (9:51 minutes) | (10:47 minutes)

Table 3.13. Tucson Fire Department response data for FY 2008 — Rural/l solated Demand Zone
EMSALS.
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Tables 3.14 to 3.25 look at multiple unit responses for working structure fires,
hazardous materials incidents and technical rescue incidents for FY 2006 through
FY2008. A ‘workingincident’ is one where each responding unit performed some
essential task. These tables|ook at first arriving unit response times as well as how
long it took to assemble the full complement of primary first alarm units necessary to
complete, or at least initiate, the essential tasks required of the particular incident.
The primary first alarm units include two engines, one ladder, one paramedic, one
battalion chief and one EC captain. The RIC (Rapid Intervention Crew) units, one
engine and one EC captain, were not included in thisreporting. The RIC units are
initially dispatched to respond in a‘normal traffic’ mode. If information received en
route indicates that the incident is a probable working incident, the RIC units are
upgraded to an ‘emergency’ response mode, including red lights and siren.

Responsetimes for Tables 3.14 to 3.25 include turnout time and time of travel. They
are reported in minutes.

Working Structure Fires

N =573 70% | 80% | 90%
Response Time — First Arriving 3:15 | 3:28 | 3:42
Response Time—2Eng, 1Lad, 1PM,1BC, 1EC | 9:25 | 9:58 | 10:48

Table 3.14. Tucson Fire Department response data for FY 2006 through FY 2008 — all

working structurefires.

N =305 70% | 80% | 90%
Response Time — First Arriving 3:06 | 3:18 | 3:31
Response Time—2Eng, 1 Lad, 1PM, 1BC, 1 EC | 9:19 | 9:51 | 10:32

Table 3.15. Tucson Fire Department response data for FY 2006 through FY 2008 —

Urban/Industrial Demand Zone working structurefires.

N = 252 70% | 80% | 90%
Response Time — First Arriving 3:24 | 3:37 | 3:50
Response Time—2Eng, 1Lad, 1PM,1BC, 1 EC | 9:23 | 9:55 | 10:36

Table 3.16. Tucson Fire Department response data for FY 2006 thr ough FY 2008 —

Suburban Demand Zone working structurefires.

N =16 70% | 80% | 90%
Response Time — First Arriving 4.06 | 419 | 440
Response Time—2Eng, 1Lad, 1PM,1BC, 1 EC | 12:58 | 14:01 | 14:30

Table 3.17. Tucson Fire Department response data for FY 2006 through FY 2008 —

Rural/l solated Demand Zone working structurefires.
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Theinitia response for special operations (hazardous materials and technical rescue)
incidents normally involve some level of speciaty unitsin addition to the normal
response. These units may or may not respond with red lights and siren. In addition,
with the exception of the first due engine company, the response to specia operations
incidents is based on the closest available units trained to respond to that particular
type of incident, not just the closest available fire unit. All TFD members are trained
at least to the First Responder level in each of the special operations disciplines and
are capable of initiating critical tasks prior to the arrival of the specialty unit(s).

Working Hazardous M aterials I ncidents

N =61 70% | 80% | 90%
Response Time — First Arriving 4:26 | 446 | 5.09
Response Time—2Eng, 1Lad, 1PM, 1 BC, 1EC | 9:39 | 10:18 | 11:03

Table 3.18. Tucson Fire Department response data for FY 2006 through FY 2008 —

all working hazar dous materialsincidents.

N =41 70% | 80% | 90%
Response Time — First Arriving 4:18 | 439 | 5:.04
Response Time—2Eng,1Lad, 1PM,1BC,1EC | 9:07 | 941 | 10:19

Table 3.19. Tucson Fire Department response data for FY 2006 through FY 2008 —
Urban/Industrial Demand Zone wor king hazar dous materialsincidents.

N=19 70% | 80% | 90%
Response Time — First Arriving 4:29 | 448 | 5.08
Response Time—2Eng, 1 Lad, 1PM, 1BC, 1 EC | 10:51 | 11:39 | 12:32

Table 3.20. Tucson Fire Department response data for FY 2006 through FY 2008 —

Suburban Demand Zone wor king hazar dous materialsincidents.

N=1
Response Time — First Arriving 6:57
Response Time—2Eng, 1 Lad, 1 PM, 1 BC, 1 EC | 13:39

Table 3.21. Tucson Fire Department response data for FY 2006 through FY 2008 -
Rural/lsolated Demand Zone working hazar dous materialsincidents.
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Working Technical Rescue Incidents

N =13 70% | 80% | 90%
Response Time — First Arriving 348 | 413 | 4:38
Response Time—2Eng,1Lad, 1PM, 1 BC, 1 EC | 14:22 | 15:05 | 17:14

Table 3.22. Tucson Fire Department response data for FY 2006 through FY 2008 —

Working technical rescue incidents.

N=6 70% | 80% | 90%
Response Time — First Arriving 354 | 421 | 441
Response Time—2Eng,1Lad, 1 PM,1BC, 1 EC | 15:11 | 17:13 | 17:13

Table 3.23. Tucson Fire Department response data for FY 2006 through FY 2008 —

Urban/Industrial Demand Zone working technical rescue incidents.

N=4 70% | 80% | 90%
Response Time — First Arriving 342 | 356 | 4:22
Response Time—2Eng, 1 Lad, 1PM, 1 BC, 1 EC | 17:45 | 17:45 | 20:57

Table 3.24. Tucson Fire Department response data for FY 2006 through FY 2008 —

Suburban Demand Zone working technical rescueincidents.

N=3 70% | 80% | 90%
Response Time — First Arriving 359 | 425 | 5:18
Response Time—2Eng, 1 Lad, 1 PM, 1 BC, 1 EC | 10:45 | 10:45 | 12:18

Table 3.25. Tucson Fire Department response data for FY 2006 through FY 2008 —

Rural/l solated Demand Zone wor king technical rescue incidents.
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Tucson Fire Department Standar ds of Response Cover age Statements
The Tucson Fire Department has historically maintained the following response time
goals:

1. Arriveat al emergency scenes within five minutes of dispatch 90% of the
time.

2. Arrive at scene within eight minutes of dispatch for advanced life support
response 90% of thetime. The State of Arizona benchmark is nine minutes
90% of thetime.

3. Provide cardiopulmonary resuscitation for citizens suffering norinjury
cardiac arrest with 20% of patients arriving at hospital with pulse after full
resuscitation.

4. Treat Advanced Life Support patients on scene in atimely manner.

e 90% of ALS medical transports <25 minutes
e 99% of ALS traumatransports <20 minutes
e Minimize post transport time out of service.
e 60% of transports <30 minutes

Based on an analysis of the last three fiscal years' response data, these goals are being
revised and the TFD is adopting the following response time related goals:

e Tota call processing time (alarm processing time + dispatch tones/voicing
time of 15 seconds) of 105 seconds for all non-medical calls and 130
seconds for medical calls. Until better reporting software isimplemented,
thiswill be reported as an average. Once implemented, the goal will be
based on performance 90% of the time.

e Turnout time of 60 seconds for all calls 90% of the time.

e A maximum initial response time (turnout time + travel time) for al
emergency calls (red light and siren response mode) of 5 minutes within
the urban/industrialized demand zone or the suburban demand zone and 6
minutes for the rural/isolated demand zone 90% of the time.

e A maximum initial response time for al non-emergency calls (normal
traffic response mode) of 12 minutes within the city limits 90% of the
time.
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The following describes the EM SALS response goals city wide:

e For an ALSlevel emergency medical incident, aresponse that resultsin a
minimum of two state certified paramedics arriving within 8 minutes of
the time of dispatch (turnout time + travel time) with advanced life support
capability 90% of the time.

e Treat Advanced Life Support patients on scenein atimely manner.
0 90% of ALS medical transports <25 minutes
0 99% of ALS traumatransports <20 minutes

e Minimize post transport time out of service.
0 60% of transports <30 minutes

The following describes the structure fire response goals for each demand zone:

e For astructure firein either the urban/industrialized demand zone or the
suburban demand zone, a response that results in a minimum of twenty
firefighters, including an incident commander, with the first unit arriving
within 4 minutes of the time of dispatch (turnout time + travel time) and
the balance within 10:30 minutes 90% of the time.

e For astructure firein arural/isolated demand zone, a response that results
in aminimum of twenty firefighters, including an incident commander,
with the first unit arriving within 5 minutes of the time of dispatch and the
balance within 15 minutes 90% of the time.
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The following describes the hazardous materials incident response goals for each
demand zone:

e For ahazardous materials incident in an urban/industrialized demand
zone, aresponse that results in aminimum of 23 firefighters, including an
incident commander, with the first unit arriving within 5 minutes of the
time of dispatch (turnout time + travel time) and the balance within 11
minutes 90% of the time.

e For ahazardous materials incident in a suburban demand zone, a response
that resultsin aminimum of 23 firefighters, including an incident
commander, with the first unit arriving within 5 minutes of the time of
dispatch and the balance within 13 minutes 90% of the time.

e For ahazardous materialsincident in arural/isolated demand zone, a
response that results in aminimum of 23 firefighters, including an incident
commander, with the first unit arriving within 6 minutes of the time of
dispatch and the balance within 14 minutes 90% of the time.

The following describes the technical rescue incident response goals for each demand
zone:

e For atechnical rescue incident in an urban/industrialized demand zone, a
response that results in aminimum of 23 firefighters, including an incident
commander, with the first unit arriving within 5 minutes of the time of
dispatch (turnout time + travel time) and the balance within 15 minutes
90% of the time.

e For atechnical rescue incident in a suburban demand zone, a response that
resultsin aminimum of 23 firefighters, including an incident commander,
with the first unit arriving within 5 minutes of the time of dispatch and the
balance within 18 minutes 90% of the time.

e For atechnical rescue incident in arural/isolated demand zone, aresponse
that resultsin aminimum of 23 firefighters, including an incident
commander, with the first unit arriving within 6 minutes of the time of
dispatch and the balance within 20 minutes 90% of the time.

Efforts are continually made to shorten time in each of the steps. New technology,
training and improved equipment are the most common avenues, however, some are
difficult to control or to lessen further. For example, state statute and industry
standards determine appropriate travel speeds and travel time can only be reduced
through improvement of street layout designs, station location and adaptive response
units.
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SECTION FOUR
On-Scene Operations, Critical Tasking, and Effective Response
Force

This section describes the methodol ogy for determining staffing levels for different
incident types, the number of units needed, and the duties that must be performed to
mitigate the incident effectively and efficiently.

On-scene Operations

The Tucson Fire Department’ s risk management policy has established the following
guidelines to provide direction to on-scene personnel when evaluating on-scene
conditions and how to respond to those conditions:

e Wewill risk our lives, in ahighly calculated and controlled manner, to protect
asavable human life.

e Wewill risk our livesto alesser extent, in ahighly calculated and controlled
manner, to protect savable property.

e Wewill not risk our lives at all to protect lives or property that is aready lost.

Sructure Fires

The variety of fireground factors, including the building and occupancy type, size and
intensity of the fire, and life hazards, determine the tasks required to deal with the
incident aswell asthe level of risk that will be taken in completing those tasks.
These tasks are interrelated but can be separated into two basic types, fire suppression
and life safety. Fire suppression tasks are those related to extinguishing the fire. Life
safety tasks are those related to finding trapped victims and removing them from the
building.

Fire suppression tasks, specifically asthey apply to the application of water, can be
accomplished with hand held hoses or master streams. Each 132" hose line requires a
minimum of two firefighters. A 134’ hose line can flow 150 gallons per minute
(GPM), so when these lines are used the fire flow is 75 GPM per firefighter. The 245"
hose line can flow 250 GPM and requires a minimum of two or three firefighters to
effectively manipulate it, yielding aflow of 75 to 125 GPM per firefighter. Master
streams can flow from 500 to 1000 GPM each. Fewer firefighters are required to
operate these large caliber streams because they are fixed to the apparatus.

The decision to use hand lines or master streams depends upon the stage of fire and
threat to life safety. If thefireisin apreflashover stage, generaly an offensive fire
attack strategy is engaged in which firefighters take smaller caliber hand lines to the
interior of the building. The hand lines are used to attack the fire and shield trapped
victims until they can be removed from the building. If thefireisin its post-flashover
stage and the fire has extended beyond the capacity or mobility of hand lines, or the
structural damage is athreat to the firefighters' life safety, then a defensive strategy is
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engaged. With adefensive strategy, the structure is presumed lost, all firefighters are
removed from the building and master streams are employed to keep the fire from
advancing to surrounding buildings.

The life safety tasks are based upon the number of occupants, their location, their
status (awake vs. sleeping), and their ability to take self-preserving action. For
example, ambulatory adults need | ess assistance than non-ambulatory. The elderly
and small children usually require more assistance.

The Tucson Fire Department performs aggressive offensive attacks whenever
possible, with the objective of first putting a hose line between potential victims and
the fire and contain the fire to the room of origin. The importance of this rapid,
interior fire attack and its relationship to life safety is scenein Figure 4.1.

Extension Civilian | Civilian | Dollar L oss
Deaths | Injuries | Per Fire
Confined to the room 2.32 35.19 3,185
of origin
Beyond the room but 19.68 96.86 22,720
confined to the floor of origin
Beyond the floor 26.54 63.48 31,912
of origin

Figure4.1. Fireextension in residential structures 1994-1998.
Rate per 1000 fires. (Source: NFPA 1710)

Critical Tasks
Critical tasks are those tasksthat must be conducted in atimely manner by responders
in order to effectively manage an emergency incident.

Structure Fires— Critical Tasks

NFPA 1710 outlines critical tasks that must be completed by an initial responseto a
structure fire. The basic goal of structura firefighting isto control the fire before it
reaches the flashover stage. The critical tasks that must be accomplished by the
initial response forces at a structure fire are identified below. Dependent on the
situation, these tasks may be performed sequentially or concurrently.

e Attack Line— Thistask involves the deployment of a 134" hose line that produces
150 GPM and is usually handled by a minimum of two firefighters, or a2¥%" hose
that produces 250 GPM and is handled by 2 or 3 firefighters. Each engine carries
aset of attack lines that are either pre-connected to the pump, folded on the hose
bed, or in aspecial pack for carrying into high-rise buildings. The selection of
which attack line to use depends on the type of structure, the distance to the seat
of the fire, and the stage of the fire. The pre-connected lines are the fastest to use
but are limited to fires within 200 feet of the engine. When attack lines are
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needed beyond this limit, the hose bed lines or high-riselinesareused. A 2%
attack line may be used when thefireis already beyond the flashover stage and
threatens an unburned portion of a structure. Due to their size and weight, 22"
attack lines are seldom used in interior fire attacks.

e Search and Rescue— Thistask involves the search for living victims and their
removal from danger while the attack crew moves between the victims and the
firefor protection. A two-person search and rescue crew is normally sufficient
for most moderate risks structures, but more crews are required in multi-story
buildings or structures with people who are not capable of self-preservation.

e Ventilation Crew — This task involves the opening of a horizontal or vertical
ventilation channel when the attack crew is ready to enter the building.
Ventilation tasks require two or more firefighters for effective completion.
Ventilation removes superheated gases and obscuring smoke, preventing
flashover and allowing attack crewsto see and work closer to the seat of thefire.
It also gives the fire an exit route so the attack crew can "push” the fire out the
opening they choose and keep it away from endangered people or unburned
property. Ventilation must be closely timed with the fire attack. If it is performed
too soon, the fire will get additional oxygen and grow. If performed too late, the
attack crew cannot push the firein the desired direction. Instead, the gases and
smoke will be forced back toward the firefighters and their entry point,
endangering themselves, as well as any victims and unburned property they may
be protecting.

e Back-up Line — Thistask involves the deployment of a1%4” or 2%%" hose line that
istaken in behind the attack crew to cover their path of egress or support the
attack crew. Thistask requires aminimum of two firefightersif a1%4’ lineis
used. A 2%" hoseline may beused in lieu of a1%4" lineif the situation requires a
larger volume of water at the point of attack.

e Rapid Intervention Crew (RIC) — This task involves the staging of firefightersina
position of tactical advantage, equipped with rescue tools and a 134" hose line,
ready to enter the structure and perform search and rescue if something goes
wrong. This establishment of arescue crew isan OSHA requirement. Current
procedures call for aminimum of four firefighters to assume thisrole as soon as
possible, generally with the arrival of athird engine company dispatched for this
purpose.

e Exposure Line— Thistask involves the deployment of a 134" attack line to prevent
fireexpansion. This‘exposure’ line requires a minimum of two firefighters to
deploy and use. An exposure line can protect internal exposures, such as the floor
above the fire in multi-story buildings or adjacent occupancies within the
building. Exposure lines may aso be used externaly to protect nearby structures
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from igniting from the radiant heat. In situations where the hest release is great,
or structures are built close together, a 2¥%" hose line or master stream would be
used. If a2¥%" hoselineis used, the staffing requirement is increases.

Pump Operator — Thisinvolves one firefighter to effectively operate the engine's
water delivery system. The pump operator monitors water pressure and flow on
each hose line and ensures that the apparatus is operating within designed
parameters. The pump operator also completes the hose hookups to the correct
discharges and completes the water supply hookup to the correct intake. If
hydrant location alows, the pump operator may aso connect the supply lineto

the hydrant without assistance, although this task is usually assigned to an
additional firefighter.

Water Supply— An engine has about four minutes of water if one 1-3/4 inch line
isflowing at full capacity. In order to maintain a continuous flow of water for
longer periods of time, the engines pump must be connected to ahydrant. This
task requires one or two firefightersto deploy the large diameter (5”) hose
between the engine and the nearest hydrant before the engine's water tank runs
dry.

Incident Command — The successful mitigation of any emergency incidents
requires the implementation of an effective command structure. This task
involves one firefighter who coordinates the attack, evaluates results and redirects
the attack as necessary, arranges for more resources, and monitors conditions that
might jeopardize crew safety. The Incident Commander is generally located
outside of the structure and is assisted with a Status Officer.

Utilities— This task involves the assignment of at |east one firefighter to secure
natural gas, electrical supply and water to the affected structures before interior
firefighters open any concealed spaces, such aswalls or attic spaces.

Ladder operations - If vertical ventilation is performed, at least one firefighter,
but moreusually two, is needed to set-up the aerial ladder and a ground ladder to
provide access to the roof of the structure.

EMSRehabilitation — This task involves the assignment of at least one firefighter,
but more usually two, to establish atreatment and rehabilitation sector to prepare
for any victims found and any firefighters who are injured or physically drained.
Thisis acommon occurrence in the Arizona summers.

Safety Officer — Thistask involves the assignment of one firefighter dedicated to
the exterior of structure with the sole responsibility of monitoring firefighter and
scene safety.
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e Satus Officer — This task involves the assignment of one firefighter to assist in
the Incident Commander with tracking units and incident planning and
management.

Table 4.1 identifies the critical tasks and the number of firefighters required to
complete them for a structure fire in moderate risk and high risk occupancies.

Critical Tasks M oder ate High Risk
Risk Occupancy | Occupancy
Incident Command 1 1
Initial Fire Attack/ 5 5
Primary Search
Pump Operations
Backup Line/Exposure
Protection
RIC
Utilities
Safety
Status
Ventilation
Command Support
Rehabilitation
Ladder Operations
Total 20 32

Table4.1. Critical tasks and the number of firefightersrequired to complete
them for afirein moderate risk and high risk occupancies.
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Asthe fire sceneis unpredictable in many ways, it is not always possible to predict
how many firefightersit will take to accomplish the required tasks. If theincident
progresses beyond the capabilities of the initial response, later arriving chief officers
provide command support for such tasks as planning, logistics and administrative
positions. Additional firefighting personnel may reinforce the points of attack,
provide relief or staff additional support positions. The quantities of personnel and
equipment necessary to accomplish the tasks listed in Table 4.1 will vary with a
number of factors, including:

e delayed response; e extent of fire upon arrival
e building construction; (flashover);
e number of occupants; built-in fire protection;
e physical and emotional condition area of fireinvolvement
of occupants; firefighter or civilian injuries
equipment failure
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Critical tasking represents the minimum amount of firefighters needed early during
thefire scene. There are severa other tasks that must be performed prior to
termination of the scene such as salvage, overhaul and fire investigation. Additional
units may be summoned for these tasks increasing the number of firefighters on-
scene.

Emergency Medical Services- Critical Tasks

The Tucson Fire Department responded to 66,919 medical callsin FY2008. These
calls ranged in scope from basic level evaluations for the sick and injured, to more
advanced evaluation, treatment, and transportation of the critically ill and injured.
TFD provides advanced life support (ALS) first response services with eighteen
paramedic units, each staffed by two paramedic/firefighters, and eleven paramedic
assessment engine companies (PAUS), each staffed with four personnel, one of whom
is a paramedic/firefighter. All commissioned personnel below the rank of Battalion
Chief are certified to at least the Emergency Medical Technician-Basics (EMT).

Medical direction for TFD is provided through a contractual agreement with the
University Medical Center (UMC). Medical direction is provided by means of offline
(standing administrative orders) and online (radio telemetry) medical control. UMC
provides administrative oversight asit pertains to matters of certification. Medical
oversight is provided both operationally and administratively through the use of EMS
Captains (EC) who are under the direction and supervision of a Battalion Chief. Four
EC are assigned to each of three shiftsto oversee operational issues and oneis
assigned in a40 hour administrative capacity to the Medical Administration Section.

TFD provides ambulance transportation for patients requiring advanced life support.
Patients requiring alesser level of care (BLS) are transported by Southwest
Ambulance, acommercial anbulance service. Both TFD and Southwest Ambulance
operate within certain boundaries according to their Certificate of Necessity (CON) as
established by the Arizona Department of Health Services. All Southwest

Ambulance transports are staffed with a minimum of at least two EMT-Basic
personnel.

The City of Tucson General Services Division provides dispatching services for the
department. The dispatch center utilizes priority medical dispatch procedures. All
dispatchers are trained to triage every medical call into four separate response types
based on the level of risk for the patient. Some of the triage factors are location and
extent of injury or pain, level of consciousness, and cardiac and respiratory status.
The response types are labeled as either Alpha, Bravo, Charlie, or Deltawith Alpha
level calls being the lowest priority/risk and Delta calls being the highest priority/risk.
These call types are further broken down into more specific categoriesin order to
determine the appropriate response configuration.
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Alpha level callsreceive asingle BLS unit, code-2 (without lights and sirens)

response.
e Bravo level calsreceive single BLS unit, code-3 (with lights and sirens)
response.

e Charlielevel calsreceiveasingle ALS unit, code-3 response.

e Deltalevel calls arethe highest priority and receive a multi-unit, code-3
response. The minimum responseto a Deltacall isaBLS unit and atransport
capable ALS unit.

All dispatchers are given the ability to alter response levels based on the information
being received. In addition, company officers may also request additional units, alter
the Code2/Code-3 response level, or cancel any units based on information received
through dispatch or at the scene.

The Tucson Fire Department participates in the Metropolitan Medical Response
System (MMRYS) for southern Arizona. This system was established in order to
effectively respond to and mitigate large scale medical emergencies such as natural
and manmade disasters. Mass casualty response units are housed at Fire Stations 6
and 7 as part of the MMRS; this equipment would respond with a full medical alarm
at the time of an MMRS response request. Tables 4.2 and 4.3 outline the critical
tasks for single patient as well as multi and mass casualty events.

Multi System
Critical Task Cardiac Arrest Trauma

EK G monitor/lifting* and cardiac 1 1
defibrillation
Airway management 1 1
Chest compressions 1 --
1VV/Pharmacology 1 1
Bandaging/splinting/packaging/lifting* 1** 2
Documentation/lifting* 1* 1

Total 6 6

Table4.2.— EM Scritical tasks— single patient.

* |ifting tasks will be accomplished by personnel who have completed their tasks or whose
tasks can be interrupted for lifting the patient.

** also assistswith 1V prior to packaging/lifting tasks
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Multi-Casualty | Mass Casualty
Critical Task 6-10 patients >10 up to 50
patients

Incident command 1 1
Med group supervisor 1 1
Safety officer** 1 1
Triage*** 2 2-5
Treatment 4-6 6-20
Transportation 3-5 5-10
MedCom**** 1 1
Litter bearers 3-5 5-10
Site Control PD PD
Air operations 4 4

Total 20- 26 26 - 53

Table 4.3.— EMS-Multi and mass casualty event critical tasking.

* Assumes aroughly even distribution of minor, delayed, and immediate patients.

** Additional assistant safety officers assigned as needed.

*** Triage personnel to be reassigned to treatment following completion of triage operations.
**** MedCom = Medical Communications, coordinates patient transport with area hospitals.

Specia Operations- Critical Task

The Tucson Fire Department currently maintains three types of teams that comprise
the Specia Operations Division in various locations across the city. TFD hastwo
Hazardous Materials Control Teams at Fire Stations #1 and #17, one Technical
Rescue Team (TRT) housed at Fire Station #22 and two Rapid Response Teams
(RRT) located at Fire Stations #19 and #20. The Rapid Response Teams are staffed
with personnel who are trained in bath hazardous materials and technical rescue
operations.

The Technical Rescue Team and the two Rapid Response Teams are staffed with
personnel who are trained to mitigate rope or high angle rescues, swift water rescues,
trench collapse rescues, confined space rescues and structural collapse rescues. Table
4.4 represents the critical tasks and personnel needs and Table 4.5 represents the
apparatus requirements to mitigate these types of emergencies. The Heavy Rescue,
RRT Squad Vehicles & the Structural Collapse Support Truck are not permanently
staffed and are brought to the scene by members assigned to the TRT/RRT
Suppression companies. Both the TRT and RRTs have 2 paramedics assigned to each
team.

The Hazardous Material Team and the Rapid Response Teams are staffed with
personnel certified as Hazardous Material Technicians who are responsible for
controlling hazardous materia incidents. Table 4.6 represents the critical tasks and
personnel needs and Table 4.7 represents the apparatus requirements to control these
types of emergencies. The actual number of technical rescue team members or
hazardous materials team members requested will depend on need and complexity of
the incident.
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Rope/High Angle Swift Water
Critical Task Personnel|Critical Task Per sonnel
IC 10ps |IC 10ps
Safety 1TRT |Safety 1TRT
[Technical Sector Officer 1TRT |Technical Sector Officer 1TRT
Rescuers/Recon 2TRT |Downstream Spotters 6 TRT
Edge Persons 2TRT [System Riggers 6 TRT
System Riggers/Haul Team 7TRT |Boat Team 5TRT
Belay Line Staffers 2TRT
Subtotal: TRT Operations Personnel 16 |Subtotal: TRT Operations Personnel 20
EMS 20ps |[EMS 2 Ops
Lights 10ps |Upstream Spotters 2 0Ops
Rehab 1 Ops |Decon/HM 2 HM/Ops
Rehab 10ps
Subtotal: Support Personnel 4 Subtotal: Support Personnel 7
TOTAL 20 [TOTAL 27
Trench Confined Space
Critical Task Personnel|Critical Task Per sonnel
IC 10ps |IC 1TRT
Safety 1TRT |Safety 1TRT
[Technical Sector Officer 1TRT |Technical Sector Officer 1TRT
Shore/Retrieval System Builders 13 TRT |System Riggers/Haul Team 4TRT
Rescue/Extrication Team 2TRT |Entry 2TRT
Back Up Rescue Team 2TRT |Backup 2TRT
Attendants 2TRT
Communications 1TRT
Supplied Air 1TRT
Air Monitoring 1 TRT or HM
Subtotal: TRT Operations Personnel 20  |Subtotal: TRT Operations Personnel 16
EMS 20ps |[EMS 20ps
Decon/HM 2 HM/OpsResearch/Decon 4 HM/Ops
Rehab/Air Monitoring/Lighting 3 0Ops |Rehab/Lighting 2 Ops
Subtotal: Support Personnel 7 Subtotal: Support Personnel 8
TOTAL 27 [TOTAL 24

Table4.4. Critical tasks/per sonnel needs — Technical Rescue
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Structural Collapse
Critical Task Personnel
IC 1 Ops
Safety 1TRT
[Technical Sector Officer 1TRT
Shoring System Builders 13TRT
Search Team 2TRT
Back Up Search Team 2TRT
Subtotal: TRT Operations Personnel 20
EMS 2 Ops
Lights 1 Ops
Rehab 1 0Ops
Certified Structural Engineer 1 Civilian
Subtotal: Support Personnel 5
TOTAL 25

Table 4.4. - continued. Critical tasks/per sonnel needs — Technical Rescue

Resour ce Rope/High Swift Trench Confined Structural
Angle Water Rescue Space Collapse

Battalion Chief 1 1 1 1 1
EMS Captain 1 1 1 1 1
TRT/RRT Suppression 3 3 3 3 3
Companies (12 personnel)
Heavy Rescue Vehicle 1 1 1 1 1
RRT Squad Vehicles 2 2 2 2 2
TRT or RRT Paramedic 1 min., 3 max. 1min., 3 1min., 3 1min,3max | 1min., 3 max
Trucks (2 medics each) max max
Structural Collapse Support NA NA 1 NA 1
Truck
Air/Power/Light Vehicle * * * * *
HazMat Response * * * * *
Additional EM S Personnel * * * * *
2nd Battalion Chief * * * * *
Division Chiefs * * * * *
;g;g\OLNTNRETL 161020 | 16t020 | 16t020 | 16t020 161020

Table 4.5. Apparatusrequirementsfor a Technical Rescue Response (Technical Rescue
Per sonnel Only)

*| ndicates that these additional non-technical rescue resources would be dispatched depending on the
need and complexity of the incident.
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Hazar dous M aterials | ncident

Task Per sonnel
IC 1 Ops
HazMat Division 1HMT
HazMat Status 1 Ops
HazMat Safety 1HMT
HazMat Liaison 10Ops
HazMat Control Officer | 1HMT
Site Access 1HMT
Entry Team 2-3HMT
Back-up Team 2-3HMT
HazMat Support 1HMT
Decontamination Team | 4-8 Total
HMT-1
Ops3to7
Research 1HMT
Equipment 1HMT
Equipment Assist Crew | 4 Ops
Scene Support 0-8Ops
HazMat Medical 10Ops
Tox Medic Teams 2-4 Tox Medics
TOTAL 25-41

Table 4.6. Critical tasks/per sonnel needs —Hazardous Materials

Tucson Fire Department Standards of Cover | Page60




Resource HazM at Gas Cylinder Natural GasLeak | Chemical
Full Alarm L eak Spill
Battalion Chief 1 * * 1
EMS Captain 1 * * 1
Engine Company 1 1 1 1
Ladder/ Ladder Tender 1 1 1 1
HazMat/ RRT 3 * * 3
Companies
HazMat Equipment 1 * * 1
Truck (HZ01, HZ17)
Tox Medic Unit 1 * * 1
RRT Paramedic Trucks 1 * *
(2 medics each)
Paramedic Units * * * 1
Air/Power/Light * * *
Vehicle
Additional Support * * * *
Companies
TRT Response * * * *
2nd Battalion Chief * * * *
Division Chiefs * * * *
Total HM Technicians 1710 19 8 8 15to0 18
Total Ops Personnel 10 May be upgraded | Upgraded to HazMat 12
to HazMat Full Full Alarmif lineis2”
Alarm or greater
TOTAL 27t029 8 8 27t0 30
PERSONNEL

Table4.7. Apparatusrequirementsfor current Hazardous M aterials Dispatch Protocols
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Resource Bio Detection CBRNE FlammableLiquid | Tanker
Alarm Spill Fire
Battalion Chief 1 * * 1
EMS Captain 1 * * 1
Engine Company * 1 1 1
Ladder/ Ladder Tender * 1 1 1
HazMat/ RRT 1 * * 3
Companies
HazMat Equipment 1 * * 1
Truck (HZ01, HZ17)
Tox Medics 1 * * 1
Paramedic Units 1 * * 1
RRT Paramedic Trucks * * * *
(2 medics each)
Additional Support * * * *
Companies
Air/Power/Light Vehicle * * * *
TRT Response * * * *
2nd Battalion Chief * * * *
Division Chiefs * * * *
Total HM Technicians 5 8 8 15-18
Total Ops Personnel 4 May be upgraded to May be upgraded to 12
HazMat Full Alarm HazMat Full Alarm

TOTAL PERSONNEL 9 8 8 271030

Table4.7. - continued. Apparatus Requirementsfor current Hazardous M aterials Response
* | ndicates that these additional resources would be dispatched depending on the need and complexity of

the incident.

Establishment of an Effective Response Force

Once critical tasks are identified and defined, an effective response force can be
established. An effective response force is defined as the minimum amount of
equipment and staffing that must reach a specific location within an appropriate time
frame. Considering that afire department cannot hold fire risk to zero, determining
an effective response requires a balance between distribution, concentration and
reliability that will keep risk at areasonable level.

The 2006 International Fire Code determines the fire flow requirements for structures
of varying hazard types. For high to maximum hazard types, the fire flow
requirements are between 4,000 GPM and 6,000 GPM. Although TFD considers
factors other than fire flow in determining the risk level of a structure, it does
incorporate fire flow requirements into the risk assessment, along with staffing and
equipment standards and critical tasking requirements. Table 4.8 represents the initial
working fire response to high and moderate risk structures.
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Structure Number of companies

risk typel fireflow requirements required for an initial Initial response of firefighters
effective
response force
High Risk 2 Battalion Chiefs
4,000-6,000 GPM 2 EMS Captains

e Three or more stories 4 Engine Companies

o Two stories with a basement (4 membersin each company)

e Hospitals 12 companies 2 Ladders

« Institutions with limited mobility occupants 32 firefighters (4 membersin each company)

2 Paramedic Unit

o Unsprinklered buildings with over 12,000 !
(2 members in each company)

square feet of open space
o Buildings of great historical significance

1 Battalion Chief

2 EMS Captains

3 Engine Companies
Moderate and Remote Risk 8 companies (4 members in each company)
<3,999 GPM 20 firefighters 1 Ladder or Ladder Tender (4 members

in each company)

1 Paramedic Unit
(2 membersin each

company)
Specia Hazards Type of incident will dictate
the response

Table 4.8. Structurerisk type and initial TFD response.

Identified critical tasks can be combined into company tasks based on staffing levels.
Minimum staffing for al engine and ladders companiesis four firefighters and two
firefighters for each paramedic unit. Table 4.9 represents critical tasking for each
company working at afirein amoderate/typical risk structure. First due responses
for other risk categories will utilize this chart as afoundation to build from. It may
take more firefighters to complete these tasks but the tasks still must be completed.
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Company Tasks

1. Stretch 200’ of 1 %" hose line to the point of
access for search and rescue and initial fire
attack.

1* due Engine Company 2. Operate the pump to supply water and hook-
up a5” supply line.

3. Establish command of initial operations.

1. If necessary, lay inahydrant supply lineto
the first company.

2" Due Engine Company 2. Stretch asecond 1 %4’ hose line as a back-up

line and/or assist fire attack.

1. Perform positive pressure and/or vertical
ventilation.
1% due Ladder Company 2. Secure utilities.
3. Assist with forcible entry.
4. Raiseladders, as needed.
1. Assist with search and rescue.
1% due Paramedic Company 2. Establish EMS group, if needed.
1. EsablishRIC.
3" due Engine Company* 2. Perform support activities, as appropriate.
1% due Battalion Chief 1. Assume command from 1% due company.
1% due EC Captain 1. Assume Status
2. Conduct property survey
2" due EC Captain* 1. Assume Incident Safety Officer

Table4.9. Company responsbllltlesat amoderaterisk, working fire incident.
*3"due Engine Company and 2" due EC Captain initially respond without lightsand
siren unless upgraded due to subsequent caller infor mation.

Based on this same type of incident type and critical task analysis, an effective

response force to each type of incident can be determined. Appendix B identifies the
different TFD unit responses to different incident types in the City of Tucson.
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SECTION FIVE
Distribution and Concentration

Currently, the Tucson Fire Department operates out of twenty-one stations staffed
with twenty-two engine companies, nine ladder compani es and eighteen paramedic
companies, and employs adaily constant staffing of 178 firefighters throughout the
City. TFD has historically made station location decisions based solely on
geographic location (response diamonds) and call volume. An ancillary, although
vital consideration, isthe availability of property on which to build. The purchase of
Deccan software in 2007 has provided the department with the ability to include
response times for all units to a specific location into the equation. Thiswill allow
the department to better address distribution of units.

Distribution

Distribution reflects the station and resource locations required to assure a rapid and
effective response to an emergency incident. Distribution is measured by the percent
of the City covered by the first due unit within an adopted response time goal. Asthe
great majority of TFD’s responses are medically related, unit distribution has
primarily been based on ALS and BL S responses. These benchmarks included the
arrival of aTFD unit at all emergency scenes within five minutes of dispatch 90% of
the time and the arrival of an ALS unit within eight minutes 90% of thetime. This
policy has resulted in less emphasis being placed on first-due fire response.

Figure 5.1 illustraes TFD’s current distribution of stations by demand zones and
Figures 5.2 illustrates the areas that have received a four-minute response for ALS
(all emergency response mode) from afire station. Not surprisingly, the areas
immediately surrounding the individual fire stations receive that level of service. In
addition, these figures graphically illustrate the department’ s emphasis on providing
timely ALS response to the community.
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In a continued effort to maximize station and unit location, the Tucson Fire
Department Strategic Plan FY 2008 to FY 2011 and the City’s Financial Sustainability
Plan further addresses the proposed construction of several stations over the next
eight years. Anticipated by those plansis the relocation of current stations or the
construction of several new stations to meet current response deficiencies and
respond to future growth. Station 3 isto be relocated to south and east of its current
location. Infill stations are planned for the areas of Grant/Stone, Kolb/VVaencia, and
two more are planned as the City expands to the south and southeast.

Concentration

Concentration is the spacing of multiple resourcesin order to assemble aninitial
"effective response force" on-scene that can successfully intervene to stop the
escalation of an emergency incident. Aninitia effective response forceis not
necessarily the total number of units or personnel needed if the emergency has
escalated to its maximum potential. Additional units may be requested to supplement
the attack and minimize further problems.

Currently, the most glaring area of deficiency isin the far northwest portion of the
City covered by Stations 4 and 8 where first due response times are as high as eight
minutes. Fortunately, the call history into thisareaisminimal, but it isan areathat is
expected to grow with both residential and commercial occupancies. There are
several plans under consideration for addressing this area, including:

e Moving Station 8 to the west and providing an infill station to the south.

e Assigning aladder company to Station 8.

e Developing an automatic aid agreement with the Northwest Fire District

which has a station that can respond within 4 minutes to that area.

Other areas of significance within the urban/industrial demand zone where the
response goals are not being met are the areas of Stone and Grant, Prince and
Campbell, and Campbell and Drexel.

High risk occupancies receive an effective structure fire response that provides afirst-
due response within 4 minutes, 66% of the time and the balance within 10:30
minutes, 80% of thetime. All but four of these occupancies are located in either the
urban/industrial or suburban demand zones.

The station construction and relocations indicated in Section Five should improve
both the distribution and concentration of units. Asthere are currently large swaths
of vacant land on the outskirts of the City, severa of the periphery stations are
underutilized. For the most part these areas possess |ow risk occupancies, minimal
population and low call volumes. The City planners do foresee these areas
developing in the future. It is anticipated that with this growth, these stations will
absorb a greater proportion of the call volume.
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TFD’ s distribution and concentration of stations and unitsisin need of improvement.
However, TFD’s Strategic Plan and the City’ s Financial Sustainability Plan, if fully
implemented, will dramatically improve concentration. In addition, the Statewide
Mutual Aid Plan has formalized the procedure for requesting additional resources
from other response agencies. Individual mutual aid agreements with Davis Monthan

Airforce Base, Tucson International Airport and the Raytheon Corporation have been
updated within the last year.
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SECTION SIX
Response Reliability

Response reliability is the probability that the required amount of staff and apparatus
will be available when afire or emergency call isreceived. Unlike other statisticsin
this document, response reliability does not have an easily established benchmark or
goal. Responsereliability would be 100% if every company was available and in
place every time acall wasreceived. In redlity, situations exist when acal is
received and the first due company is unavailable. This requires the assignment of a
later-due company. If the later due company istoo far away, the assignment of the
call may not be handled within the prescribed response time. The optimal reliability
statistic will be afunction of the number of calls and the response time for a second-
due unit(s) to these incidents. If afirst-due area has good second-due coverage (i.e.,
overlapping four minute drive times), then the statistic becomes less important
because the calls are still being handled in an acceptable time frame, even if it s not
by the first-due company.

The number of emergency calls per day and training demands, combined with other
activities, such as taking apparatus to the Fire Maintenance facility, increases the
probability that the prescribed company will be unavailable when acall isreceived
(decreased reliability). To show the response reliability of each station, the Tucson
Fire Department utilized Deccan software to isolate calls that were handled by the
assigned first-due company.

Response times are the driving force for resource management, and as aresult,
response reliability takes a secondary priority. Without the benefit of any nationally
recognized reliability factor, given the department’s current response reliability, the
following response reliability standards are being established.

e 80% for engine companies
e 90% for ladder companies
e 70% for paramedic units

Table 6.1 indicates that during FY 2008, the Tucson Fire Department had a combined
average response reliability for engines, ladders and paramedics of 78.21%, with a
low of 63.84% (Station 22), and ahigh of 94.75% (Station 17). Asindicated in Table
6.2, TFD’ s response reliability for engine companies during FY 2008 fell between a
high of 93.73% (E21) and alow of 68.24% (E22), with an average of 81.41% for al
engine responses. Only two engines were over 90%, while nine were below 80%.
Table 6.3 indicates aresponse reliability for ladder companies during FY 2008
between a high of 99.72% (L21) and alow of 75.92% (L 16), with an average of
90.74% for al ladder responses. Other than L16, all other ladder companies had a
reliability of over 88.9%.
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Table 6.4 indicates aresponse reliability for paramedic companies that is much below
that of engine and ladder companies. Seven paramedic units were below the 70%
reliability and only two were over 80%. Although PM22 hasavery low call volume,
this figure may be skewed by its 28% reliability. PM22 isanew company and there
is no good explanation at this point why it responds so often out its area. The total
low reliability of paramedic companiesis most likely afunction of these units often
transporting patients out of their first due area. Asaresult, once back in service, they
are often dispatched as the ‘ closest” paramedic unit regardless of first due

designation.
1% Due 1* Due
Station | # Incidents | Dispatched | Not Dispatched | % Reliability
1 7,300 6,111 1,189 83.71
3 3,996 3,108 888 77.77
4 4,588 3,552 1,036 77.41
5 8,294 6,403 1,891 77.20
6 547 435 112 79.52
7 9,760 7,645 2,115 78.32
8 7,162 5,745 1,417 80.21
9 9,094 6,905 2,189 75.93
10 7,324 5,665 1,659 77.35
11 4,284 3,339 945 77.94
12 4,387 3,263 1,124 74.38
13 4,757 3,790 967 79.67
14 6,649 5,010 1,639 75.35
15 3,620 3,027 593 83.62
16 5,656 4056 1,600 71.71
17 763 723 40 94.75
18 1,627 1,317 310 80.95
19 1,290 1,130 160 87.60
20 2,600 2,122 478 81.61
21 1,142 1,052 90 92.12
22 1,532 978 554 63.84
Totals 96,372 75,376 20,996 78.21

Table 6.1. Tucson Fire Department Analysis of response reliability by first due first due
Engine, Ladder, and Paramedic responses for FY 2008.
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1% Due 1% Due

Engine | # Incidents | Dispatched | Not Dispatched | % Reliability
1& 2* 3,205 2,842 363 88.67
3 2,667 2,163 504 81.10
4 2,848 2,253 595 79.11
5 2,771 2,211 560 79.79
6 547 435 112 79.52
7 3,283 2,726 557 83.03
8 4,482 3,683 799 82.17
9 3,237 2,419 818 74.73
10 2,742 2,129 613 77.64
11 2,616 2,141 475 81.84
12 2,494 2,132 362 85.49
13 2,894 2,427 467 83.86
14 4,011 3,176 835 79.18
15 2,232 1,924 308 86.20
16 2,033 1,605 428 78.95
17 329 299 30 90.88
18 1,627 1,317 310 80.95
19 784 698 86 89.03
20 873 651 222 74.57
21 399 374 25 93.73
22%* 699 477 222 68.24
Totals 46,773 38,082 8,691 81.41

Table 6.2. Tucson Fire Department Analysis of response reliability by first due Engine

responses for FY 2008.
*Two engines are assigned to Station 1.
** Station 22 opened in September of 2007.

1% Due 1% Due

Ladder | #Incidents | Dispatched | Not Dispatched | % Reliability
1 1,741 1,618 123 92.94
5 2,420 2,152 268 88.93
7 2,831 2,594 237 91.63
9 2,689 2,510 179 93.34
10 2,224 2,030 194 91.28
16 1,271 965 306 75.92
17 434 424 10 97.70
20 955 892 63 93.40
21 361 360 1 99.72
22 427 387 40 90.63

Totals 15,353 13,932 1,422 90.74

Table 6.3. Tucson Fire Department Analysis of response reliability by first due Ladder
responses for FY 2008.
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Paramedic 1% Due 1% Due
Unit # Incidents | Dispatched | Not Dispatched | % Reliability
1 2,354 1,651 703 70.14
3 1,329 945 384 71.11
4 1,740 1,299 441 74.66
5 3,103 2,040 1,063 65.74
7 3,646 2,325 1,321 63.77
8 2,680 2,062 618 76.94
9 3,168 1,976 1,192 62.37
10 2,358 1,506 852 63.87
11 1,668 1,198 470 71.82
12 1,493 1,131 362 75.75
13 1,863 1,363 500 73.16
14 2,638 1,834 804 69.52
15 1,388 1,103 285 79.47
16 2,352 1,486 866 63.18
19 506 432 74 85.38
20 772 579 193 75.00
21 382 318 64 83.25
22* 406 114 292 28.08
Totals 33,846 23,362 10,484 69.02

Table 6.4. Tucson Fire Department Analysis of response reliability by first due Paramedic

responses for ALS calls for FY 2008.
*PM22 went in service in January, 2008.

Time of Day
Dataanalysis clearly illustrates that time of day impacts response reliability. As

indicated previously in Section Two, call volume is highest between the hours of
0900 and 2200, peaking between the hours of 1500 and 1800.

Company Workload

Figure 6.1 and Table 6.5 illustrate the annual distribution for FY 2008 of unit
responses per station, showing the stations with the most calls, as well as those with
multiple pieces of apparatus to respond. This information, coupled with response
reliability data, lets TFD further analyze resource distribution and workload issues.
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FY 2008 Unit Responses
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Figure 6.1. Annual distribution for FY 2008 of unit responses per station.

Asseenin Table 6.5, fire stations experience nearly 3,000 or more calls per year. At
3,000 runs per year, the average number of runsis approximately 8.2 calls per day.
Of the fifteen stations near or over this run volume, all have Paramedic Units and the
top six have Ladder Companies. Four stations are now running AlphaTrucks. In
addition, Station One runs two Engine Companies

Thereis obviously ahuge disparity in work load among stations and individual units.
For all fire stations, the average number of runs per year is approximately 6,511, with
arange of 679 calls (Station 6) to 12,904 (Station 9) and a median of 6,181 (Station
11). Thetwo single company stations average 1529 calls. Multi-company stations
(engine, ladder, paramedic) averageis 8,545 calls, with arange of 2,402 (Station 21)
to 12,904 (Station 9) and amedian of 9,985 (Station 5). Stations housing one engine
and one paramedic company average 6,178 calls, with arange of 1,984 (Station 19) to
9,004 (Station 4) and amedian of 6,181 (Station 11).

Engine Companies run an average of 2,758 calls per year, with arange of 635 (E06)
to 4,815 (E08) and a median of 2,850 (E12). Ladder Companies run an average of
2,144 calls per year, with arange of 571 (L17) to 3,549 (L09) and a median of 2,368
(L16). Paramedic Unitsrun an average of 2,205 calls per year, with arange of 427
(PM22) to 3,745 (PM09) and a median of 2,800 (PM11).

A study out of the Portland, Oregon area (TriData Report, 1993) indicates that
stations that are likely to have more than 2,500 responses annually should preferably
have at least two units to share the response workload. Activities beyond 3,000 calls
per year usually show significant impact on response times, company availability, and
firefighter fatigue. TFD currently has twenty units that exceed the 3,000 call
threshold (10 engine, 7 paramedic and 3 ladder companies), nine of which exceed
3,500 calls per year. Two units, EO8 and E14, respond to 4,500 calls apiece.
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Station Responses
9
(1BC, 1EC, 1E, 1L, 1PM, 1AT) 12,904
1
(1BC, 1EC, 2E, 1L, 1PM, 1HM) 12,139
7
(1BC, 1EC, 1E, 1L, 1PM) 11,961
16
(1E, 1L, 1PM, 1AT) 10,600
5
(1E, 1L, 1PM) 9,985
10
(1E, 1L, 1PM, 1AT) 9,380
4
(1E, 1PM, 1TN, 1AT, 1CV*) 9,004
8
(1E, 1PM) 8,222
14
(1E, 1PM) 7,928
3
(1E, 1PM) 6,357
11
(1E, 1PM) 6,181
13
(1E, 1PM) 5,881
12
(1E, 1PM) 5,083
15
(1E, 1PM) 4,966
20
(1E, 1L, 1PM, 1SQ*) 4,601
22
(1BC, 1EC, 1E, 1L, 1PM, TRT) 2,935
21
(1E, 1L, 1PM) 2,402
18
(1E) 2,380
19
(1E, 1PM, 1SQ*) 1,984
17
(1E, AL, 1ALP*, 1Rehab*) 1,273
6
(1E) 679

Table 6.5. Unit responses per station for FY2008. Total number of unitsin parentheses.
*Squads, Air/Light Plant, Command Van and Rehab are not staffed and run with available
personnel.
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Discussion

The issues surrounding response times and resource distribution, concentration and
reliability are many and complex. The Tucson Fire Department has attempted to
address these issues over the years, taking into account the increased frequency of
calls, the changing nature of those calls and the fiscal realitiesinvolved with
purchasing equipment and property. As aresult, nineteen of the twenty-one stations
are multi-company with eighteen stations assigned a paramedic unit. Based on
Deccan projections, a system-wide improvement should be seen as aresult of station
construction and relocations, however, this cannot be validated for several years.

When looking at response reliability it is aso important to consider the size of the
areathat a station covers (the bigger the area the more likely a second due call will
occur and the longer the travel distances). Due to the amount of area within the
boundaries of Tucson, TFD has implemented an infill station plan to better address
response reliability throughout the City. Asthe City grows and the department is able
to establisn more stations that cover less area, the likelihood of a second-due call
occurring should decrease. Additionally, if a second-due call does occur the stations
will be closer together, allowing for amore rapid response.

Paramedic units present the most significant challenge to maintaining adequate
response reliability. Advanced Life Support (ALS) related incidents account for over
33% of all emergency responses, resulting in a disproportionate number of calls being
answered by the Paramedic Units. Asthe number of emergency calls per unit
increases, the probability increases that a needed piece of apparatus will aready be
busy when acall isreceived. Further, as these units transport AL S patientsto the
hospital, these transports often take them well out of their first response area. This
not only negatively affects their response reliability in their first-due area, conversely,
because they are so often out of their area, it al'so places them in a position of being
closer to an incident than the scheduled first-due unit.

Three infill stations (20, 21 and 22) were constructed from the years 2004 and 2007.
Station 20 was built in anticipation of future annexation to the north and to absorb
some of the call volume of Station 8 aswell. This has not proved to be as effective a
solution as had been hoped. Station 8, with two units assigned, has seen it’ s total call
volume decrease by only 1.8 cals per day, from 24.3 in FY 2006 to 22.5 in FY 2008,
while Station 20, with three companies assigned, responds to only12.6 calls per day.
A similar, and even more dramatic, call volume disparity has occurred with Stations
22 (three companies and 7.7 unit responses per day) and 14 (two companies and 21.7
unit responses per day). To minimize some of this disparity, neighboring plates that
would normally be assigned to Stations 8 and 14 were reassigned to Stations 20 and
22, respectively. This has created alonger first-due response time into these areas, in
some cases up to an average of 30 seconds, but it has improved response reliability
into those areas as well asimproved the equity of the work loads.
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Formal continuing education sessions at the Training Academy also have a negative
effect on response reliability. Historically, each company was required to attend six
day-long requirements sessions that took them out of their first-due response areas.

In the last year, the training schedule was revised to allow no more than two
paramedic units to be out of service at training at onetime. Thishasimproved ALS
response times city-wide by 9.4% (5:47 in FY 2006 to 5:26 seconds in FY 2008), but is
difficult to show its effect on reliability. In addition, the required training sessions
were reduced to five per year.

Out-of-service times after patient transfers has a so been found to be a contributing
factor affecting response times and reliability. The department has budgeted for an
electronic format for writing and distributing reports to help address this issue

The implementation of the Alpha Truck program as an aternative to traditional
response schemes has proven successful in improving both first-due responses of
emergency response companies aswell as overal reliability. These units responded
to 6,757 Alphalevel (non-emergent medical and/or service calls) in FY 2008, freeing
up other units that would normally respond to these incidents. More importantly, the
Alpha Truck responders are trained to recognize the need for and make
recommendations for social service intervention, when appropriate. By providing this
service, patients who inappropriately call for emergency response, often because they
know of no other resource to turn to, are not directed to a more appropriate level of
care. Asaresult, these units have reduced the number of calls from the fifty most
frequent callers by approximately 45%.

“Posting” of units has historically been used on an inconsistent basis. Posting is
temporarily stationing a unit in atraditionally busy area when the normal first-due
unit is out of its response area. Asreliability and work load disparity issues take on
greater significance, posting and other resource assignment protocols & policies are
being considered.

First-due response times are the driving force for any future station location, with
projected call volume and response reliability assuming alesser priority. Unless an
unforeseen call volume increase occurs in a specific area of the City, TFD is
confident that response reliability will be maintained in the 70% range for paramedic
units, 80% for engines and 90% for ladders. Another consideration of response
reliability are those responses that require more than one unit. In reviewing the data
from Section Five (concentration) and this section, TFD currently maintains a high
response reliability for these calls. Asthe City grows, however, additional stations
and units will be required to maintain the current response times. Alternatives to
improve response reliability rarely come without costs and TFD will address the
aternatives to determine which, if any, are feasible.
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SECTION SEVEN
Recommendations

TheFuture

The City of Tucson is looking forward to the challenge of maintaining servicesto a

rapidly growing community. Tucson's future includes an increase in population and
commercia and industrial development. In addition, single family and multi-family
housing will continue to boom.

Tucson's popul ation has steadily climbed from 453,823in 1997 to the current
544,445. Tucson's Department of Urban Planning and Design prepared the Tucson
Genera Plan in 2001 projecting a build-out population of approximately 588,558
citizens by 2010 and 771,438 by 2025.

An increase in population brings transportation concerns as well. Several major road
construction and road improvement projects have been identified through the year
2012 that are designed to improve traffic flow through the City. By far the largest of
these isthe three-year Interstate 10 — Prince Rd. to 29th Street construction project.
Others include the widening of Valencia between Alvernon and Kolb Road;
rebuilding the 4" Avenue underpass; installation of a downtown trolley system;
widening of Silverbell from Grant to Ina Road; Prince Road improvements; and
widening of Houghton Road from Speedway to Interstate 10.

The Rio Nuevo downtown revitalization project envisions a number of major
construction projectsincluding anew convention center and several high-rise hotels.
Commercial development is experiencing rapid growth, particularly in the southwest
and southeast areas of the City. High intensity industrial planned land use will
continue to respond to existing development patterns within or adjacent to the 1-10
corridor, including Tucson International Airport and Davis-Monthan Air Force Base,
the Tucson Electric Power generating plant, amajor landfill, and Federal and State
Prisons.

Plans

Through the evaduation of growth expectations and other elements of this Standards
of Response Coverage document the Fire department has established goals and
objectivesto keep up with growth and improve the level of serviceto alevel that will
achieve the goals and ol ectives listed throughout this document. TFD will continue
to project needs and plan for future services through the City of Tucson biannual
budget process and the five-year Capital Improvement Plan. Additionally, the
department has established the Tucson Fire Department Strategic Plan FY 2008-
FY2011. Thisplanwill bereviewed, revised and published annually in order to
provide a summary of department activities and plans.
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Unfortunately, a nation and statewide economic downtown will likely limit the city’s
ability to adequately fund the Financial Sustainability Plan and, as aresult, limits the
city’s ability to fund many of the planned projects notated in the following
recommendations.

After conducting the 2008 Standards of Response Coverage evaluation severa new
goals and objectives were established and deficiencies in concentration and
distribution were identified. The following are some recommendations for addressing
current and future issues related to incident response:

1. To make asignificant impact on response times, the Financial Sustainability Plan
calls for seven new fire stations with 326 fire fighters, paramedics and support
(including technology) at a cost of $189 million over the ten-year period.
Emergency management and hazardous material s capabilities are proposed with
funding of $9 million and 12 staff added over ten years. In addition, 2 stations,
including Fire Central, will be relocated to improve service, and existing stations
will be upgraded. This plan funds the alternative service delivery model that frees
up paramedics and engine companies to respond to high priority calls. In support
of this effort, 14 firefighters were added in 2008 to augment the department’s
constant staffing requirements and avoid overtime costs that reult when a station
is short of staff.

a. Construction has begun on Fire Central which will house Fire Station 1, Fire
Administration and Fire Prevention. Completion of the project is expected by
late 20009.

b. Relocation of Station 3. This station has reached the end of its useful life and
will be directly impacted by the potential widening of Broadway. The
tentative location for new Station 3is 153 S. Plumer Avenue. Land
acquisition is currently underway and construction is slated for 2010.

c. Relocation of Station 10. This station, too, is reaching the end of its useful
lifeisimpacted by the encroachment of businesses to the west. Availableland
isbeing sought. Construction is slated for 2011.

d. Infill stations are planned for the areas of Grant/Stone, Kolb/VVaencia, and
two more are planned as the City expands to the south and southeast.

2. Expand the Alternative Response Vehicle (Alpha Trucks) program from two
trucks to five by 2010 to improve response times and reliability. Asthe Alpha
trucks respond to lower priorities calls that other response vehicles have
historically responded to, they will increase the capacity for those same units to
respond to higher priority calls.

3. Initiate afeasibility study for the ‘ posting’ of less busy unitsin areas that
engender higher call volumes during daylight hours. The research for this
document identified awide disparity in call volume among stations. In addition,
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the research also indicated that the greatest stresses on the response system
occurred during the daylight hours of 0900 to 2200 hours.

4. Continue to explore the feasibility of mutual/automatic aid agreements with
surrounding fire districts to assist with response coverage on the city’ s borders.
Adding units and stations to provide adequate and timely emergency responseis
extremely expensive. Developing response agreements would reduce response
times into these areas while minimizing the duplication of already existing
resources.

5. Improve the prevention and building planning record keeping. In attempting to
gather data for this document, it was extremely difficult to impossible to get an
accurate description of the number and type of commercial occupancies within
the City of Tucson. Two major factors contributed this problem. One was the
lack of integration of databases between City Development Services and Fire
Department Fire Prevention. The second appeared to be alack of oversight in
granting Certificates of Occupancy for new construction and remodeling. It was
estimated that as few as 15% of all businesses have a current Certificate of
Occupancy

6. Implement aresidential sprinkler ordinance for al new construction. Asthe City
continues to expand into remote areas, primarily with high and medium density
residential construction, it is not feasible that the department can continue to
provide effective and timely service to these remote areas without out a huge
outlay of money and resources. Residentia sprinkler systems have a proven track
record for providing life safety and property protection until the arrival of fire
department units. In addition, residential and commercial building inspections
will beincreased at a cost of $12 million over ten years with 16 additional staff.
This plan will increase the frequency of inspections.

7. Review and revise TFD’s Strategic Plan and Standards of Coverage documents on
an at least an annual basis. Thiswill ensure that both documents are current and
that all members of the department are working ‘on the same page’. Provide an
increased emphasis on emergency service delivery when reviewing the Strategic
Plan.

8. Continue working with City of Tucson General Servicesto streamlineits call
processing times and to update its reporting system. Although the EMD
dispatching protocol helps to ensure the most effective and efficient use of
response resources, it results in a dispatching procedure that exceeds NFPA
standards by as much as 27 seconds. The current reporting system reports times
in averages. A more effective way of reporting is to report in percentiles.
Genera Services has asked for this capability in its next generation of reporting
software.
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9. The Training and Safety Division will continue to review and revise methods for
more efficiently and effectively deliver continuing education. By reducing out of
servicetime at the Training Academy, response capacity throughout the system
will beincreased.

10. Continue public education programs designed to increase driver awareness to
emergency vehicletraffic. Several programs have been implemented in the pagt
with some immediate beneficial results. However, these programs, if not
continued, lose their impact over time.
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APPENDIX A

Tucson Fire Department Apparatus Assignments

Tucson Fire Department Standards of Cover | Page81




Appendix B

Tucson Fire Department Response Types
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